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HISTOLOGICAL PICTURES REPRESENTING THE CURE OF 
UTERINE BASO-CELLULAR EPITHELIOMA. 
зу Prof. Dr. Frans Darts (Ghent). 


Іх introducing the subject I would remind you of what has been written 
relatihg to histological changes of malignant tumours after irradiation. first 
show you a picture of typical cubic epithelioma of the breast before treatment 
‚ (айе; Weckham and Degrais, high and low magnification), and the same 
tumour sixteen days after exposure to a radium irradiation at a depth of 2 cm. 
The phenomena of vacuolisation of the malignant tissue and sclerosis of the 
connétéive tissue are«distinct. Under high magnification we see the lymphoid 
infiltration and the pygnosis of the nuclei. `. 

In an epithelioma of thewose, according to Рейфев, twenty-five days after 
X-ray irradiation a histological picture of regression in the shape of *acuclisas 
tion ‘and infiltration was visible. Seven days after X- -ray irradiation of a 
canger metastasis grisingfin thé skin of the breast from бат cinoma mamma 
«Perthes saw distinct phenomena of vacuolisation of cancgy cells, Mun I now 
show you here, ажа seventeen аус *he same іттадідія 

were reduced to a few degenerating cells. . PN 

Ап адепб-сагсіпота yteri, accordingJlo Gausz, + he foll wink, picture 
ien weeks after mesothorium ron з the phénen xig aeublisatiop, 
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pyenosis, formation of giant nuclei and the development of connective tissue 
‘predominated, and three weeks later only а few remains of cancer tissue, lying 
in dead tissues, could be recognised. 

Gau&z treated with X rays a recurrence of cervical cancer in the abdominal 
operation Sear, and four weeks later he observed the beautiful histological 

picture here shown : pycnosis of the nuclei, caryorrhexis, formation of giant 

nuclei and the development of connective tissues are again the predominating 
features. After seven weeks he found only this small alveolus, which ће 
considered to be the last remnant of cancer, but which, in the fight of our 
' knqwledge, must be considered as the starting point of à recurrence. 

Histological studies tend to show that the y of the X тїї» and of the 
]ic-active substances upon the baso-cellular@pithelioma are identical. The 
baso-cellular epithelioma is the most frequent form of uterine cancer, and it 
consists of full alveoli or bands of epithelial cells without any clearly marked 
differentiation. The researches show that after a latent period of ten to 
fifteen days hypertrophy of the protoplasm and of. the nucleus of the cancer 
cells appears, rwedfqgmation of the nuclei, eosinophilia of the protoplasm and 
abnormal phénomena of keratinisation follow. After that period there can be 
observed a vacuolisation of the protoplasm and of the nucleus, achromatosis or 
pyenosis, ca¥yalisis or caryorrhexis, accompanied by an infiltration ot polynu- 
clear leucocytes, phagocytosis of the degenerating cells, a more or less strong 
reaction of the comective tissue and endarteritis (Audin, Barthélemy, Darier, 
Ке, Peutrier, Pierre Marie, Menétrier, Clunet, Perthes, Gausz, Dominici and 
Rubens Duval, Delbet and Herrenschmidt, Wickham, Degrais and Gausz, 

' Krónig, Döderlein, Bumm, and others). 

, The great majority of writers think that the giant nuclei and the giant’ cells 
are formed by abnormal and incomplete mitosis ; Hindley, Klein and Diirck 
attach importance to fusions of cells ; Klein anc Diirck attribute the formation 
of “conglutination giant cells” to the pressure of the sclerosed connective 
tissue upon the neoplastic cells. A well-defined action on the part of the 
various alpha, beta and gamma rays could not be demonstrated. The inten'sity 
of the irradiation is of the utmost importance. > . 

The certainty of clinical and anatomico-pathological cure of malignant 
tumours as resulting from irradiation was demonstrated first by Domineef; and 
then by Wickham and Degraie. АП the authors writing on the subject agree 
in concluding thatevariousfKinds of tumour can lyfhave in qħite different ways 

eunder.the irradiation ; some of them seem absolutely refractory to their action. 

The study of the histological phenomena of the processes of, cure is im- 

Ха, both fronf the general point of view of th healigg mechanism and 
pharmacodynamic influence of the inradiation, and also from that of the 
prognosis as to th action of radiationebefoff fad during a définite treatment. 

Г. order to*proceed methodieally we have first studied the changes set up 
by the ipradiation in a defimite form Кра 4 definite localisation оГа malignant 
tumour, namely, in selected cases of utéNne baso-cellular epithelioma. 
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eUteriņe baso-cellular epithelioma is easily accessible to irradiation with 
radiune tubes, to curettage for diagnosis and control, and to removal by the м 
vagina. The baso-cellular ерићећота is not much differentiated, and conse- 
quently sensitive to irradiation without complicated phenomena of cell- 
differentiation. | | 

We used for our irradiations two radium tubes of 50 mgr. of cry stallisgd 
radiumbromide, one in a silver case and a brass case 71 mm. thick, the other 
оће ша platinum б case coated with lead 1 to 4 mm. thick ; they were always 
wrapped with a thick covering of indiarubber and blotting paper. We 
followed the technique elabor ated by our collaborator, Dr. De Backer, for «he 
radium irradiation of the ultras the vagina, the recat and the bladder, and 
the simultaneous employment of X rays applied to the sacro-sciatic and the oval 
foramina. "The evidence obtained from micro-photographs taken till now Js 
important. We confine the description of our observations and their inter- 
pretation.only to what is strictly necessary. I shall only demonstrate to you 
the typical modifications of {һе malignant tissue after irradiation as we have 
observed them. I shall not mention in this first paper the pd?ticulars of our 
technique.of radiation; because the details of this technique are Aill in a state 
of evolution. "m бі 

Case I-D; C. Inoperable uterine baso-cellular epithelioma, spreading "into the left 
parametrium, and growing into the wall of the bladder. Diagnostic curettage. Baso-cellular 
epithelioma, strongly infiltrating. Some indications of formation of giant посіві. Necrasis 
almo8t completely absent. e. 

lrradiation with radium bromide, 50 mgr., filtration 0:5 mm. of platinum and 13 mm. of 
lead, and 50 mgr. with filtration 0:5 ої bras and 1 mm. of lead in the cavity for 62. 
Бойун, Irradiation with the two tubes through the rectum for 12 hours. After 6 days, fresh, 
irradiation of the cavity for 18 hours. Seven days after the irradiation a small portion of 
tumour was removed. The phenomena of руспоѕіѕ and achromatosis of the nuclei, of giant 
degeneration of cells and nuclei, of vacuolisation and eosinophilia, of necrosis of the cells, of 
polynuclear infiltration and phagocytosis were distinctly present, and even eosinophilia of the 
degenerating nuclei (Figs. | and 2). These phenomena appeared to prove massive necrosis of the 
tumour. In addition to necrosis we also observed an appearance of violent caryorrhexis, that is, 
the alteration of the cancer alveolus, which was rupturing into innumerable extremely thin 
chromatin ranules, but these observations were made in the midst of dead tissues (Fig. 3). 
Nineteen days after massive irradiation we found in a section just removed mixed infiltration 
with giant cells without any evidence of cancer, but exhibiting the same structure as the giant 
cells qf classieal tubercle, sometimes with well- defined nuclei situated peripherally or sometimes 
invaded by leucocytes (Figs. 4, 5, and 6). In this case there were present phenomena of hiecrosis 
and phagocytosis and caryofrhexis of the cancer cells and of the normal tissues as w el. These 
phenomena сапеоё be considered in fhe light of a selective aliration of the malignant * iae 
The presence of giant cells is an interesting feature. 


. Case 2.— езт. “Inoperable uterine baso-cellular epithelioma. Both parametria У 

Diaggostic curettage August 25th, 1920. Within a week irradiation thtough the cavum utes 

and the cervix uteri with 50 mgr. radium bromide, filtration 0-5 mm. of lead, for 23 =. 
through the rectum fgr 93 hours, throyeh «he Bladder during 4 hours. Wwo weeks and a half 
later ond within 3 days 100 mgr. radium bromide for 12 hours in the vagina, 50 mgr.efor 5 
hours in the bladder and 12 hours in the rectum. Three days later, hysterectomy, Sixteen 
portions of the uterine and parametric tissues wey’ examined: Jn some parts of the uterus and 

pf the parametrium we still found distinct but recognisable en d margins. Representatiogs 
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of the changes undergone by the famour were demonstrable: necrosis of the centre of the capcer 
alveoli with she remnant of a slight cahcer margin in pyenosis and karyolysis (Fig. 7); tomplete 
karyorrhexis of cancer alvcoli, a true rupture of the nucleus and dissemination of chrothatin 
granules (Fig. 8) ; appearance of giant cells without signs of nuclei multiplication. In some regions 
we found infiltration of lymphocytes. Radium therapeutic drainage of the true pelvis. Control 
irradiation. "The patient remains quite healthy to this day." The most importaht point in these 
observations is the massive caryorrhexis of cancer alveoli and the presence of giant cella 


' Case 3.——Ё. M. Recurrence in the vaginal scar after hysterectomy for uterine carci- 
noma carried out by another surgeon. Wide cavity. Adhesions to the ‘bladder. Baso-cellular 
alveolar epithelioma. Slight necrosis. In the region of the necrosis infiltration ôf polynuclear 
cells; Well marked infiltration of lymphocytes in the cancer alveoli. No giant cells. , 
Tendency to formation of giant nuclei in the region ing which the infiltration of the 
lymphocytes was pronounced. ГА 

` Теп days later irradiation with 50 mgr. of radium bromide, filtration 0-5 mm. of platinum 
angl 0-5 mm. of lead, in the cavity of the tumour for 36 hours; we removed a few pertions of 
the tumour. We observed all the phenomena of a marked neerosis of the cancer alveoli, , 
appearances which are never associated with spontaneous degeneration. Pycnosis er achro- 
matosis of the nuclei in she centre of the alveoli, eosinophilia of the protoplasm, vacuolisation * 
(Fig. 9). Penetration of the polynuclear leucocytes into the necrosing elements (Fig. 10). The 
more peripheral]y situ За nuclei of the cancer alveoli had undergone alteration into giant for- 
mations (megakaryocytes) or into large vacuolised cells with giant nuclei. Complete necrosis 
with interference of the white polynuclear leucocytes (Figs. 11, 12, and 13). We observed 
similar phenomena in different cases treated in the same manner. We consider these phenomena 
of destruction and absorption of the cancer alveoli as representing a typical cure. 


з * Case 4. Со. Inðperable uterine baso-cellular epithelioma ; wide cavity; both parametria 
wete fleeplv involved. | Curettage, January 25th, 1919. Alveolar baso-cellular epithelioma 
without differentiation In some areas of the tumour there were visible phenomena of pycnosis 

* (uniform dark colouring of the nuclei without differentiation) and of achromatosis (failure of the 
-nucleus to take the stain), vacuolisation of the protoplasm and fatty degeneration. Giant,nuclei 
present in a very small number and well differentiated. Some cancer alveoli were entirely 
necrosed. Preponderating infiltration of lymphocytes. Irradiation with a tube of 50 mgr. 
crystallised radium bromide, embedded in the tumour for 24 hours. During three consecutive 
weeks, a weekly irradiation lasting 13, 18, and 14 hours. A month afterwards vaginal 
hysterectomy ; the cavity was converted into a scar. Six portions of tissue were removed from 
different ereas of the cervix uteri, fixed in formalin and in Fleming's solution, and examined 
microscopically. In addition to the various forms of superficial necrosis with infiltration of 

polynuclear and lymphoid cells, we observed special histological changes indicative of сат cure. e 

We found the cancer alveoli formed in some portions of slightly vacuolated or fatty degenerated 
protoplasm with giant masses of chromatin, giant nuclei in pyenosis, which appeared te originate 

from fusion of necrosing cancer nuclei, true areas of megakaryoeytic nuclei (Figs. 14,15, 16, жа 17). й 

In some protoplasm can be recognisgd the sole remnants of a nucleus, as shown in the photo- 

graphs; elsewhere thepe was a simple collection of fatgranules. We found those megakaryocytic , 

forms in places in which no noticéable infiltration of white blobd-cells is discoverable ; consequently 

they wére not necrosing masses which act as a foreign body and attract movable cells ; they rather 

чи seemed to be elements іп а state of spontaneous regression in copsequenee of the irradiation they e 

.rwent four weeks before. The absence of free movable cells in the vicinity*of these mega- 
karyoeytic formations cannot be ascribed to an action of the irradiation upon the movable cella 
of the tissues, since thas irradiation took placegseverag weeks before and the jnfiltration was present 
in the other areas of the tumour. 


В А е й 5 2 
Those megakaryocytic formations were found in the midst of apparent normal muscular tissue ; 


so they were the expression of à selective reygession. Around these megakaryocytes we nearly 
Au found empty spaces which give evidence of the disappearance of the cancer cells. Beside; 
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those histological pictures we found alveoli in vacuolisation, in русповіѕ, in nuclear degeneration, 
besides other cancer cells multiplying rapidly, as testifying to the inefficiency of the ит radiation | 
in this case. The patient refused all further treatment, and died from recurrence about а у ear’ 
latey. Зо we saw in this case a regression of the malignant tissue with formation of giant cells 
and giant nuclei, and megakaryocytic formation, which demonstrate the progressive disappearance 
of the pro£oplfsm and nuclei, a phenomenon quite different to the massive necrosis and 
absorptipn in the cases first mentioned. Here we recognise а most selective way of destroying 
the malignant tissue. 


. 

- Case 09.— D. M. Inoperable uterine epithelioma extending over both parametria. Throughout 
10 days, during 32 hours, irradiation of the cavity with 100 mgr. of radium bromide, and for 
10 hours irradiaton with 60 mgr. of radium bromide with filters of 1 to 14 mm. of lead, 100 
mgr. radium bromide in the rectum for 11 hours; 50 mgr. radium bromide in the bladdeg for 
4 hours. Hysterectomy after 22 days. At the microscopical examination we only found 
sclerosed tissue. In the tissue of the left parametrium we found an accumulation of gian¥ cells, 





й e Fic. 21. 
which were shaped like cancer alveoli; in other areas we found giant cells surrounded by 
ly mphoid infiltration, a typical picture of tubercles. A small piece of tissue removed from the 
vaginal% scar six months after was sprinkled with giant cells but did not show typical follicles. 
The patient underwent radiamtherapeutic drainage of the tue pelvis апа two control irradiations. 
She has remained till now clinically cured. e : А 

$ . 

Case 6—. W. Broad uterine baso-cellular epithelioma, extending inte.the vaginal ма ҳоп 
the right side. Flabby masses. Hard parametria. Microscopical: baso-cellular epithelioma 
without differéntiation and with scanty necrosis. October 7th, 1919, earettage. Radium tube 
of 50 mgr. of crystallised radium bromide in a platinum case and india-rubber coating placed in 
the cervix uteri for 12 hours, and another tube in a silver case, 0.5 mm. of brass and india 
rubber wrapping under the cervix uteri. "Sensibilisation of the tumour with colloid platinum. 
November 10th, 1919, we only found a small erosion left. The radium ‘tubes were applied 
again іп the same way. November 28th, 1919, vaginal hystertctomy. From that corner of the 
right parametrium at which the great blood-fessels branch Ф we removed a lymphatic gland 


.4 


16 ARCHIVES OF RADIOLG@Y AND ELECTROTHERAPY 
the size of a pea, flabby and dark red. Twelve portions of tissue were removed from different 
areas of the cervix uteri. We could not detect cancer cells in any of these pieces ef tissue. 


Lee oa . 
We did not observe anything except lymphocytic infiltration, hemorrhages in the necrosing 


masses, coagulated blood-vessels and tissue proliferation from the intima, besides vacuolisation 
of the media. In the superficial scar of the cervix uteri we found a lymphoid infiltration of the 
subcutaneous cellular tissue (Fig. 18), in some places irregular epidermoid formationg situated in 
the subcutaneous tissue and surrounded by a compact lymphoid infiltration (Figs, 19 гла 20); 
elsewhere we met with an abnormal capillary formation in the epidermis (Fig. 21) and the 
presence of giant nuclei (Fig. 22). The patient underwent later on two control irradiations, and 
she remains clinically cured. А 
CONCLUSIONS. і 

in proportion to ihe intensity of the action of the irradiation upon the 
canegr cells of the uterine baso-cellular ерићећота we observe the following 





phenomena. They are changes not met with in cases of spontaneous гый 
ation, namely :— 

(1), Маѕѕіуе and rapid karyorrhexis of the cancer cells w вові" апу 
intervention on the part of theeblood cells or any profound degeneration of the 
normal tissues. ° 3 . 5 

г 72). Progressive necrosis occasioned by русповјв or achrommtosis with 
eosinophilia or vacuolisation of the protoplasm and phagocytosis by polynuclear 
blood cells ; this déstroys quite a large number of alveoli ; this well тажеа 
phenomena is here specially characteristic of the action of the irradiation. 

(3) The transformation of the cancer celts into giant cells айа giant аа en 
alteration that may lead to necrosis with invasion by polynuclear leucocyteg, or 
to a gradual atrophy with fatty degeneration of the protoplasm and о 
ance of those elements without any participation of leucocytes in the process. . 
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The action exercised by the irradiation—radium irradiation more especially, 
but, however, not exclusively, since we often added irradiation by X rays after * 
. radium treatment—first affects the nucleus and sets up an actual rupture of 
the nucleus comparable to the action of the irradiation upon the lymphocytes ; 
or else a destfuction of the nucleus, sometimes combined with eosinophilia or 
the megakarocytic-shaped degeneration which seems to result from nuclear 
fusions due to loss of karyokinetic power. 
` Our observations lead us to admit that the polynuclear leucocytes only 
occur in association w ith spontaneous degenerations or with radiotherapeutic 
transformation of the baso-cellular epithelioma, as a consequence of incidertal 
infections or the necrosis of cancer cells, and that they do not take an agtive 
part in the elective regression proper. And so we must also admit that the 
connective tissue has no active participation in the regression proper, as we 
.meet with the most excellent expression of regression in the midst of the 
„empty space remaining after the disappearance of the cancer cells. On the 
contrary, it seems that a special significance of effective feaction against the 
cancer proliferation or its agent must be ascribed to infiltration of lymphocytes. 
(4) The appearance of giant cells without the eharacteristies of malignant 
tissue, sometimes with а distinct follicle sh: ipe, the appearance of true histo- 
béca foflicles as a consequence of radium irradiation of cancer alveoli, lead us 
to the adoption of the hypothesis of the liberation of substance to which the body 
is supposed to react by lymphocytic infiltration and formation of giant cells. 
The ‘histologic: | appearances found upon the healing of the follicle that 21553 
after experimental injection of killed Koch bacilli should be remembered i» 
this connection, namely, formation of giant cells, fusions of the nuclei, forma-. 
tion of megacaryocitic elements, progressive liberation and atrophy of those, 
megacaryocytes. These phenomena have the greatest resemblance to those 
observed in the case of cancer regression. 








• • ° A CASE OF OSTEITIS DEFORMANS. 
By Н. Warrace Jones, M.Sc., M.D., M.R.C.P., Hon. Assistant Physician, Liverpool Royal 
ке Infirmary; and C. Тновзтлх Нотљахр, Ch.M., Hon. Consulting Radiologist, Liverpool 


Reyal Infirmar у. : 


Октеттіх deformans has always been looked прот as a rare disease ever since 
` 1876, when Ser James Расеі! drew attention to this condition by a series of five 
cases, and up to 1914 опу 213.сазез had been recorded in medital literature™ 
The history of this case, which shows very typically the X-ray appearances 
2] > E : . ~ 

of the disease, was that of a man, age 55, who for the last five years had 
suffered from pains in the back and legs with some muscular weakness. As 
is often the case, the pains were thbught to follow a slight accident to ihe 
right hip a л йте previously. "There is no family history of similar 
disease. The man, as the photographs show, has a*hunched, aback appearance 
with marked kypho-sclerosis of the spine with curvature in the dor sal region 
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to the right. Movements of both hip joints are limited, especially abductionsand 
• flexion. The iliac crests are thickened and rougher than normal ай were 
very tender on pressure. The tibie, especially the right, show well marked 
bowing forwards and outwards with some irregular nodules along the antérior 
surfaces. Both shoulders and the right elbow joint are very ~ апа creak 
on movement. The clavicles are rather broad and rough and are tender on 
pressure. The skull is considerably enlarged, and the patient states that the 
size of his hats has increased from 62 to 74 ; there is no change in the shape’ of 
the lower jaw. Не has also lost 2 in. in height during the last f. ur years. The 
hear: is normal in size, but there is some accentuation of the aortic second 
sound with a raised blood pressure and general arterio- 
sclerosis. 

Blood examination shows :— 

Inorganic phosphorus, 3°99 mgms. per cent.. 
Uric acid, 2°6 mgms. per cent. : 
Non-protein nitrogen, 33:3 mgms. per cent. 

Sugar, 105 mgms. per cent. 

The X-ray appearances in this case are typical of the 
disease and are very general. The.varying stages of 
the disease as bone is affected are shown in both tibia, 
in the right femur, in the tarsal bones of both sides, in 
the right forearm, left wrist, left carpus and metacaypus, 
and in the skull—these were all the areas radiographed. 

It is now generally accepted that the essential 
features pathologically are a combination of a rarefying 
with a proliferative osteitis, and that the varying X-ray 
appearances will depend (in addition to the stage of 
the disease) upon which of these processes is in the 
ascendant. 

The radiograph of the skull in this case is very 
typical and is practical y diagnostic in itself. These 
skull changes are frequently a very early featuse, and, 

Fig. 1. apparently the disease usually commences in a single 
bone. in the skull or in a tibia, and spreads from this, so to speak, focus., 

Seme difficulty might arise, if only one tibia was affected and radiogr&phed, 
in deciding between syphilis Фа Paget's disease, but in such a case a radiograph 
of the skull and*a negative Wassermann reaction would probably decide the’ 
"Пастовів. Iù an early stage of the disease it might also be radiographically 
difficult to distinguish it from osteitis fibrosa. 
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Й ARTIFICIAL PNEUMOPERICARDIUM. 


Ву В. W. 


Ix is probably зай 


А. Gs O.B.E., M.D., Ch.M., Honorary Radiologist, University College 


Hospital. . 


d . . • . 
' to say that most of the more recent advances т radiological 


diagnosis have been made by the artifieial introduction of air or other gas into 


various parts of t 
injection into wha 


he body. The following case illustrates the value of air 


t is probably an unexploited region, nately, the pericardium. 


It if frankly acknowledged that this injection was made accidentally, and that 








it was only after 1 
and perhaps also, 
The history of 


Fic. 1. Fic. 2. 


• 
t had been done that its possibilities as regards diagnosis 
to a much lesser extent, treatment, were seen. 


| BW 
the case is briefly as follows :— : 


The patient was twenty-one years of age, and an eleetrician by trade. On 


June 1st he becan 


weks-later, whil 


and nearly ome 
| 


showed dyspnoe: 


effusicn in the pericardium. 


З conscioug of dyspnoea followed by pericardial pain. . Three 
+ running to catch a bus, be felt a sharp, pam "п his chest 
He presented himself at hospital, and on examination 
fut no cyanosis, slight oedema of the ankles and a large 
He was admitted to hospital under the care of 


Professor T. R. Elliott. • • 


А week later 
brownish-red flu 
accumulated and 


his pericardium was tapped and about thirty ounces of 


d withdrawn. A month afterwards the fluid had re- 


he was again tapped, fifty ounces of fluid being removed.. 


. 





| Crag 


ARCHIVES OF RADIOLOGY AND ELECTROFHERAPY -2 


The character of the fluid was much as before, except that it contained some 
fresh тей blood cells. Оп the 6th August he was sent to the radiologicad 
department for examination. This showed a much enlarged cardiac shadew, 
with no definite pulsation, and was obviously a condition of hydropericardium. 
Fig. 1:, In.the oblique view nothing could be made out in the posterior 
mediastinum on account of the enlarged pericardial shadow extending back- 
wards. A week later another paracentesis was performed and forty ounces 
of amber-coloured fluid removed from the pericardial sac. Soon after this 
patient digcharged himself, as he felt somuch better and was able to get about. 

Two months late? in October, he was readmitted, obviously much worse, 
more Яуѕрпоче and with a larger amount of fluid in the pericardium, but with 
no evidence of venous congestion. Another X-ray examination showed a 





Fic. 3. Fic. 4. 


further enlargement of the pericardiac shadow. Fig. 2: A month later 
Professor Elliott did а paracentesis to the right of the sternum and removed 
sevénty ounces of amber-coloured fluid. There was no distress дигло the 
puncture, but duringethe afternoon he showed signs of collapse, cyanosis, 
feeble pulseeand Кеа On the following day a right-sided pneumothorax 
was diagnosed by Dr. J. W. MeNee. Two days later the patient was (те 
comfortable, there were no signs of pneumothorax, but Professor Elliott found 
defipite physical signs of hydro- -pneumoperic інн and thts was connrmed by 
X-ray examination. Fig. 3: This showed a free fluid level in the pericardium 
with air above, and what was more important, a defined mass to the left of 
mid-line. This was the first time that it had been able to demonstrate* with 
any certainty the tumour or cyst, as it eventually proved to be. 

Ten days after, another X-ray extmination showed а further point of 


interest, namely, that the fluid in the pericardium was now becoming absorbed, 
and at about the same rate as the air. Fig. 4: А week later а" further 
examination showed the pericardium to be much more normal in size, and the 
definite фавк above and to its left showed slight pulsation. Fig. 5 : The 
pericardium ultimately became normal as regards fluid, while progressive 
bulging with communicated cardiac pulsation over the first, second. and 
third intercostal spaces appeared as the result of the enlargement of 
the cyst. 

The opinion having now been come to that this must be sonte kind of 
tumour, either in or close to the upper left part. of the pericardium, it was 
decided that an operation should be done. The patient readily agreed, and it 





Fig. 5. Fic. 6. 


e 

was performed one week later by Professor G. E. Gask, of St. Bartholomew’s 
Hospital, with most successful and brilliant results. The sternum was split, 
but neither the pleural nor pericardial sacs opened. A large cyst, сопідійто: 
forty ounces of greenish-yellow fluid, was found closely adherent to the upper 
left aspect of the pericardium. Ti had been leaking into the lagter and had 
bean the cause of the fluid there. As much cyst wall was remoyed as was 
possible amd a drainage tube inserted. Microscopically, tlie cyst wall was 
thick, vascular andecontained cartilage, plain muscle, mucous glands, and was 
lined with ciliated epithelium. The patient made a splendid recovery, and six 
weeks later was able to walk up to hospjial and have anoyher X-ray record 
made. Fig. 6: This shows to all intents and purposes a normal ehest. уо 
ané a half years have now elapsed since the operation, and he is m very good 
health and able td cyele atd do his ordinary work. і 
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One of the many points about this case is how the air got into the pericardial 
sac! Professor Elliott assures me that none got in by way of the syringé when 
paracentesis of the pericardium was done. The most likely explanation then 
is that the needle on its way to the pericardium passed through collaj%ed and 
compressed lung. As the distended pericardial sac diuinis d in size [rom the 
withdraw al of its fluid, the lung was enabled to expand and so produce the 
pneumothorax which was found the day after the puncture. Later the air in 
the pleural cavity gradually filtered into the pericardium through the needle 
puncture, по doubt helped by the systole and diastole of the heart. 

Another point was the effect of the air inside the pericardium. It at once 
started the absorption of the fluid in the pericardium, and the leakage ftom 
the cyst ceased. It is a question of medical interest whether, in the more usual 
cases of pericardial effusion, the introduction of air would start or help to start 
asimilar absorption. This has been tried in cases of pleural effusion after 


` some of the fluid has been removed. In these cases the air causes the lung 10 
"collapse and so puts it at rest, but in the case of the heartythis is naturally а 


much more delicate proposition. 

The case described is, no doubt, an exceptional one, but it is felt that in 
certain suitable cases the artificial introduction of air or other gas into the 
pericardiam would be of much diagnostic value. The present case would have, 
almost certainly, terminated fatally if the cyst had not been revealed by X rays 
and followed by so successful an operative result. 

fn conclusion, I wish to gratefully acknowledge the generous Вер of 
Professor Elliott and his assistants for the medical notes, and to Professor Gask 
for the surgical notes of the case. ? 








PULMONARY TUBERCULOSIS AS SHOWN BY X RAYS, BUT 
WITHOUT PHYSICAL SIGNS. 
Й By SrawLEY MELVILLE, M.D. 


Кериш, with permission, from "Я The Proceedings of the Royal Society of Medicine, Sect. Elec., 
May, 1923, 


ONE of the greatest clinicians and pathologists of our day has lately wrftten a 
book on “Pulmonary Tuberculosis.” He refers to a series of combined 
examinations made at a military hospital—on the one hand by himself, andan 
the other hand by a radiologist of gracious memory—with the object, as he 
avers, of proving for his own work the value of X4 ray examination in the 
б ароовв of pulmonary tuberculosis. “In no case," says the writer, “did 
X rays indicate the presence of unsyspected disease." Now, such a statement, 
coming from one of the writer's eminence, was so diametrically opposed te my 
own personal experience (and I venture to say to that of most of my colleagues) 
that Ї scrutinised the sentence carefully. The мом “unsuspected " seemed 


* 
. . 
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to me to be a word capable of many readings, and I began to wonder whether 
. . . . Y • 
the writer might not be having a little joke ai our expense. Surety; to the 


. . - . . . О . . . a . . 
clinician взрепепева in chest work, there is much suspicion of disease even in 


cases wich show no physical signs, such suspicion amounting almost to a 
certainty. If this was the meaning of the writer, then I think we shall all be 
in agreement with him ; if his meaning was otherwise, then I think our time 
will not be wasted if we consider a few typical cases. I make my contribution 
in no spirit of criticism, but as a plain statement of fact and rather in a spixit 
of admiration for the honesty of great clinicians who can admit fmllibilty. 1 
believe that our art is but one factor in diagnosis (though I do not minimise its 








Fic. 1.—Case 2. 


arrive “at the truth. е | 

Now, tie casesewhieh I show you to-night, without exception, are cases in 
which, after careful examination by competent physicians, no physical signs 
were found. "That suspicion of tubereulous disease was present in the minds 


ve 
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(2) That abnormalties in the percussion note and in the breath sounds are, 
І bélieve: not readily detectable at a greater depth than about 4 mm. [Tom the. 
lung surface where the area of infiltrated lung is small in extent. 

‘The following are notes of the cases which I have seleMed Гог 
considerationg— 

Саве 1.* Male, aged 54. Т.В. negative six times. | History: Cough, sputum, dyspnea, bron- 
chitis and pleurisy, hemoptysis (traces only). X-ray: Both apices opaque and shrunken, heayt 
narrow, drawn to the left. Right lung: Extensive infiltration, Left lung: Infiltration and 
fibrosis. Clinical (three weeks later):  Finai diagnosis, chronic pulmonary tuberculosis. 


б ML ^ è 
Discharged improved. Sent to sanatorium. 
• 





Fia. 2. — Case 5. 


Case 2.—Male. Т.В. negative. History: Malaria and dysentery while in Army. De- 
mobilised ; later hemoptysis (excessive) on two occasions. e X-ray: Mediastinum drawn slightly 
to the right. Right chest: Apex of lung opaque and шо ей, Infiltrat#on and fibrosis of right 
lung. Left chest : Compensatory emphysema of lung ; much finear st riation, and some suspicious 
scattered mottling. Clinical (two weeks later): Fine crepitations under right clavicle. T.B. 


positive. Complement fixation test positive. . 


C^sr 3.—Male, aged 40. Т.В. negative. History: 1900-1905, in Army; 1905, malaria, 
occasional slight cough ; 1909, debilitated; 1918, onset of cough ; 1919, cough worse, suspicious 
larynx; never pneum®nia, pleurisy, influen% or bronchitis. X-ray: Lessened translucency of 
bothfapices (right more than left); general infiltration of both lungs; heart narrow and vertical. 
Clinical (three weeks later): A few Т.В. found. Complement fixation tes: negative. Slight 


pyrexià. Later: Diffuse infiltration of both lungs. • 


.? : 
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Case 4.—Female, aged 38. Т.В. positive, History: No history of pneumonia or pleurisy. 
1919: Influenza, cough, anorexia. No hemoptysis. Paim in left base. X-ray: Figatioh of 
"left side of diaphragm. Heart drawn slightly to the left. Infiltration of both lungs. (?) Ex- 
cavation ој the left lower lobe. Clinical (later): Chronic pulmonary tuberculosis (? primary 
basal) Excavation left lower lobe. 

Case 5.—Female, aged 27, single. Т.В. negative four times, History: Rheumatic fever. 
1920: Intluenza ; winter cough for five or six years. 1921: H:emoptysis, | X-ray: Right lung ; 
етрћузета ; infiltration; fibrosis, chietly middle and lower lobes. Left lung: Apicalinfiltration. 
Heart narrow and vertical. Clinical (one month later): A few crepitations at left apex. Later: 
Crepitations at both apices. Complement fixation test positive. . 

Case 6.— Male, aged 45. Т.В. positive. History: Measles апе pertussis. Cough fifteen 





Fia, 3.—Case 6 


montlisg lassitude and los of weight. Prisoner of war in Germany. Suffered from septic arm 
in consequence of a blow on the arm фу a German. X- ray: Heart narrow and vertical. Apices 
of both lungs opaque. e Exte 'nsive infiltration of both lungs, and evidence of early excavation of 

Case T.— Male, aged 20, single. Т.В. negative. History: 1919-21,in Army. 1919: Onset 
of couch. 1920: Cough returned with bronchitis. 1921: Anorexia and loss ef weight with 
some evening pyrexia. Т.В. found. X-ray: Heart narrow and vertical.  Expansioff and 


right upper lobe. , Clinical : Pulmónary tuberculosis both apices. 


translucency lessened at both apices. Infiltration and fibrosis of both upper. lobes. Clinical 
(one month later): Sen ee air entry at right apex. Later: Crepit:&ions at both apices. 


Apyrfxial. Final diagnosis : Chronic pulmonary tuberculosis (right more than left). . 





Саве 8 


T 23, single. T.B. negative. History: Cough, three weeks. No 
expectoration ; tempera 





ire, 9047; weight, 7est., 5 lb. Family history: one brother alive, 


©. 
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pulmonary tuberculosis. Опе sister died, pulmonary tuberculosis. X-ray: Heart drawn to the 
left, and left order ill-defined. Left side of diaphragm raised and moyement restricted. * Dense, 
irregular opacity at left base suggesting fibrosis and excavation. Clinical (some weeks later): 
T.B. positive. Chronic pulmones tuberculosis, right and left (excavation left base). Died two 
months later. 

Case 9.Mafe, aged 38. Т.В. negative. History: Pain under ribs. Morning cough: 
Expectoration plus, hemoptysis streaks, loss of weight. Family history: Nothing known. 
X-ray: Emphysema and some shrinkage of apices. Heavy hilar shadows. Central infiltrations 
of both lungs. Right lung: Interlobar consolidation. Clinical (final diagnosis): Chronic 
pulmonary tuberculosis both lungs. Т.В. positive. Death. 


I think one of the primary objects of our discussions here is to talk over 
our difficulties. Our position in the medical world and with our medical and 
surgical colleagues is a very different thing to what it was when many of us 
present began the uphill work of radiography, thanks chiefly to the strenuous 
.work of many whose names are now household names among из. But we are 
not near our goal, and from time to time there are whisperings that we do not 
give all the assistance of which we are capable and whichsis expected of us ; 
that the interest of the patient may better be served, Бу the consultant 
becoming his own radiologist. I do not wish to labour the point except to say 
this much, that I think the consulting physician or surgeon who goes 
outside hi$ province in this way, loses a subtle something of respect, fails in 
that fineness of outlook and judicial function, with which, possibly in an okl- 
fashioned way, one has always invested him. "Those of us who are conversant 
with the work of the law courts know well the analogy of the judge who 1s 
also the advocate. Й 

With regard, however, to the question of the diagnosis of pulmonary 


О • . . . . LONE. . б 
disease, I think it is пр to us to consider the position. Interpretation of the 


shadows in a skiagram of the lung is not so easy as 1s generally supposed, and 
I venture to say that all of us are tempted to read more into a skiagram than 
is justifiable. For instance, we are inclined to confuse peri-bronchial fibrosis 
with the true fibrosis affecting the lung tissue. It is true that in this respect 
we ate at somewhat of a disadvantage, for usually we are asked to commit our 
eOpiniog to writing after a single examination. I emphasise this difficulty, 
but it does not get rid of the feeling of doubt, of which we are all conscious, 
that the clinician may feel that we are not assisting in diagnosis as we ought. 
‘If anyone doubts the accuracy of such a statement, I would refer him to the 
one skiagram reproduced in Sir James Kingston Bower’ s book on " Pulmonary 
"Tubereulosis.9 In this reproduction not one of the classicab X-ray evidences 
is present, and yet upon this case one of us has written a равшуе 
diagnosis of chronic pulmonary tuberculosis, and has kindly but definitely 
beenggiven a rap over the knuckles by the writer of the book in question. 

I have referred to the possibility of the clinician becoming his own 
radiologist. My hope is that the future may see the radiologist so highly 
traited and the clinician so keen on team work as to make so retrograde a Мер 
not only unnecessary but impossible. 


.? z 
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SOME EFFECTS OF EXPOSURE TO RADIUM UPON THE 
ALIMENTARY CANAL. 
By J. C. Morrram, М.В. 
From the Research Department, Radium Institute, London. 

Reprinted, with permission, from ** The Proceedings of the Royal Society of Medicine, Sect. Elec. 

May, 1923. ы 
Ir has been recently observed that exposure of dogs to large doses of. X rays 
quickly produces desquamation and necrosis of the intestinal mucosa (1). 
Barlow exposed various animals to the gamma radiation from 5 grm. of radium, 
and found. as an early change, desquamation of the intestinal mucosa, and 
mucoid degeneration in the case of the colon and rectum (2). . 

The following observations have been made to discover what are the first 
histological changes in the alimentary canal, and at what period after radiation 
they occur, with a yiew to seeing whether they could in any way account for 
some of the late effects of exposure to radium, for instance, the thrombop:enia 
and anemia. 

Six rats were exposed continuously to 220 mgr. RaBr.2H.O, distance 8 in., 
screen ("1 mm. lead plus 012 silver. They were killed with gas after periods 
of one, two, three, four, five and six days exposure. Six similar non-irradiated 
ratseerved as controls. АП histological procedure was carried out in duplicate. 

The following tissues were examined: Stomach (cardiac and pyloric 
portions), small intestine at distances of 5 in., 10 in., 15 in., 20 in. from the 
*stomach, cecum, and colon at distance of 2 in. from cecum. ° 

Numerous siaining methods were used, more especially Van Gieson—Nile 
blue for bacteria and carbol-thionin with iodine for mucus. 

The changes in the cacum are first described. In this region of the 
alimentary canal the mucosa consists of a single layer of columnar cells, every- 
where pitted with short mucous glands, which project into a loose connettive 
tissue. No deviations from the normal were observed after twentyefour hours, 
exposure. The first changes were found after forty-eight hours, and consisted 
in a very great increase of mucinogen granules in the cells lining the tubular | 
glands, the granules occupying clear vacuoles in the cell protoplasm. ` This’ 
granule formation and vacuolation occurs in the normal goblet cell, and is the 
first.stage in the formation of mucus. In the radiated specimens it is, how- ` 
ewer, not confined to goblet’ cells, but columnar cells also show. the change ; 
moreover, it occurs in an extensive and disorderly manner. It may be 
described as the first stage of a mucoid degeneration rather than the exagerba- 
tion of the normal production of mucus. | 

After three days the granular degeneratjon is still present,ewith the difference 
that the granules tend to be larger and less n umerous, and the hyaline material 
more abundant. Normal goblet cells are rarely seen except in the discharged 
condition. The mucoid degeneration involves the cells at the base of the 
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glands, where goblet cells are not usually seen, so that a striking difference is 
now foutid between experiments and controls. 

After four days exposure very few mucinogen granules are seen. Normal 
goblet cells are not now to be found. The mucous material in the radiated 
specimen saine much less strongly pink with thionin than normal goblet cells. 
Except at the base of the gland there is now no mucus occupying the lumen 
of the gland, or plugging its mouth. * 

‘Apart from this mucoid degeneration по other histological changes were 
seen, except*that the columnar cells stained somewhat more faintly than the 
normals and their nuclei were larger and less deeply stained. Mitotic figures 
were as numerous in the experimentals as in the controls. : 

In the fifth and sixth day specimens little further change oceurs: no 
further mucus is produced, and that which is found at the base of the glands 
stains only faintly pink with thionin. Small areas of desquamation of the 
columnar cells, leaving bare the connective tissue, were occasionally observed. 

The changes in the colon were identical with those in ¢he cecum, except 
that in the fifth and sixth day specimens no mucus stajning material was 
found, the gland being filled with a hyaline material which did not stain 
pink with thionin, nor brown with iodine, so that this degeneration may be 
described tis pseudo-mucoid rather than mucoid. 

In the small intestine similar changes occur wherever mucoid-producing 
tissues occur. The mucous glands of Lieberkühn are especially involved, and 
here'ihe mucosa between the villi tends to become desquamated. Ine the 
stomach no changes were observed ; neither in the pyloric nor cardiac portions 
do mucoid glands occur. Е 

(Ме other change was observed: in the case of the cecum and colon in the* 
fifth and sixth day specimens the intestinal contents were found post-mortem 
10 be closely adherent to the mucosa, whereas in the controls they were very 
easily separated. This change was also seen in the histological specimens ; in 
the experimental specimens of the fifth and sixth day bacteria were (fond 
everywhere I adherent to the mucosa, and in many places invading the 

epithelial cells and the connective tissue beneath. Protozoa абсо оле) 
were also found invading the cells of the mucosa in the radiated specimens. 

Summarising these findings, it may be said that at first there is an excessive 
‘production of mucus in an abnormal manner, a mucoid degeneration, and 
later a stoppage of mucus production, accompanied by a pseudo-mucoid 

‘degeneration фі the cells. The absence of mucus allows the bacteria of 
ihe colon and eweum to come into intimate contact with the mucosa, ап] 
this is followed by a bacterial invasion of the epithelium and connective 
tissues. А 

The diagrams reproduced (see Figs. 1-4) illustrate the changes in mucus 
production of the, cecum. They aye low-power camera lucida drawings ої 
specémens stained with iodine and thionine blue. After 0715 Tad й Г 
as shown, an increased production as compared with the con Fol, : 
at the’ bases of the glands, where normally mucus is ntt for са 


.? I 
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the mucus production ceases, so that after 074 rad only a little mucus is to be 


seen at the base 


The question 


f the glands; . 
s to whether these effects of exposure to radium can in any 





Fig. 2.—0:15 rads. 


Fic. 1.--Сопігої. 


way account for the thrombopeenia and anwmia which occur later may now 


B 


. . 94€ е 
ета begins under the same conditions of exposure on the 
ay, but is not profound until the tenth or twelfth day (3 3), so 


that its beginning corresponds і in respect of time with the bacterial inv asion of 
*the mucosa. Now it is known that the introduction of bacteria into the 


be considered. 
7 Bhe thrombo 
fourth and fifth 








Fig. 4.—0-4 rads. . 


change in the mucosa may condition the thrombopenia. On the other Мапа, 
the faet that radiation produces a rise as well as a fall in platelets suggests 


" . • . 
that it may be the primary cause in b&th cases. 


As regards the anemia, i 


. 
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occurs a little later, and may also be due to invasion of the blood stream by 
bacteria Trom the alimentary tract ; though Moller (4) is of opmion that the, 
anemia is the result of hemorrhages resulting from the profound thrombo-_ 
рама which follows radiation ; on the other hand, there is evidence that 
infection mays be an important laetor (3). The necrosis and desquamation of 
the vili in the small intestine found by Barlow (2) after large doses of 
radium, and by Warren and Whipple (1) after large doses of X-radiatior, 
fellows the bacterial invasion of the mucosa, and is probably due to this 
infection. * 

These findings show that the normal production of mucus in the alimentary 
tract is interfered with by very small doses of radiation, less than would be 
required, for instance, to effect histological changes in ibed testes or skin. It 
follows that when treating patients with large doses of radiation care should 
be taken to expose the alimentary canal, and especially the lower portions, as 


little as possible. "This may also apply to the nasal passages, trachea and 

ЕД . . 

bronchi, and in fact wherever mucus is secreted. The symptoms which are 
, y 


likely to occur if efficient protection is not given are mucoid diarrhcea, general 
symptoms,of toxemia from absorption of intestinal bacteria, and later blood 
changes such as thrombopenia and anemia, due to a bacterial invasion of the 
blood. ° 

The radium used in this investigation was on loan from the Medieal 
Research Council. 
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NOTES AND ABSTRACTS. 


Report of a Case of Myositis Ossificans The adductors of the right leg were ossified 


Progressiva with Bibliography.—J. J. Nurr throughout their length. . 
(Jour. Bone and Joint Sury., April, 1923, p. The Wassermann reaction was negative. 
344).—' The ease reported was that of a boy, Blood analysis showed'lecrease jn the dalciam 
st. 10 years. The following muscles were content. . | є 
involved: the masseters, fixing the inferior Myositis ossificans progressiva is a disease 
mandibular artieulation so that only half an of early life, in which the fibrous tissue in and 
inch ® separation of the incisors could ђе about the muscles is converted into bone. Tt 
obtained; both sterno-mastoids, trapezius steadily progresses, and may eventually render 
latissimus dorsi, exte@nal oblique abdomina#is the subject a veritable ossified man. No 
of the right side, both pectoral muscles; the therapeutic measure is known to retafd its 
pectoralis major muscle on each side was progress. 
changéd into an almost solid plate of Бопе, , • C. P.G. W 
i : 
б = 





32 ARCHIVES OF RADIOLQGY AND ELECTROTHERAPY 








The Value of the Roentgen Ray in the 
Diagnosis and Prognosis of Sarcoma of the 


“Long Вопев.—Нехку W. Мкүккихс (Jour. 


Bone and Joint Surg., April, 1923, p. 323).— 
Meyerding maintains that a good skiagram is 
one of the most valuable, if not the most 
valua le, aid in the diagnosis and prognosis of 
sarcoma of the long It reveals the 
locat.on, size and extent, and to a certain 
degree, the structure and origin of the tumour 
and the presence of secondary deposits. 


jones. 


It is the earliest aid in determining the 
presence of pulmonary metastasis, ealthough 
the abSence of demonstrable lesions does not 
mean that metastasis have not occurred. . 

Meyerding is of the opinion that skiagrams 
of the lungs should be matle # a routine 
measure in every case of suspected malignant 
tumour of the long bones, particularly if sur- 
gery is contemplated for removal of the 
primary tumour. а 
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THE MACKENZIE DAVIDSON MEMORIAL LECTURE. 
ә 
DELIVERED АТ THE First ANNUAL Joint MEETING or THE RÖNTGEN SOCIETY AND THE 


ELECTROTHERAPEUTIC SECTION ОЕ THE ROYAL SOCIETY OF Мертстхе, May 17th, 1923. 


By Professor Arran W. Сковск, M.D. 
Assistant Professor of Roentgenology, Tuft's College, Boston, Mass. 
Ir was with distinct pleasure that I accepted your invitation to come to 
England, tp talk to you on this most interesting subject. And further, the 
* knowledge that this meeting commemorates the memory of one who sacrificed 
his life in the advancement of our speciality makes me feel humbly grateful 
" ‘for the honour you have extended to me and America. I refer to Sir James 
Mackenzie Davidson, whose work was so well known in my country and 
- throughout the world. " The pleasure is enhanced by the opportunity it gives 
me of meeting so many radiologists whom we håve heard about and whose 
works we have read during the past years. The name of Robert Knox is as 
familiar to the American roentgenologists as any one of.our own : that of 
Thui$tan Holland, Barclay, Morton, and Jordan, and many other of our 
English colleagues, are very familiar to all in my country. It is our desire, 
and ] have heard it expressed many times before and after the war, thate we 
might have the privilege of meeting in our own country some of our English 
confrères, whom we would welcome in g body or individually at our clinies, 
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г annual meetings of the Roentgen societies. А combined 
ish and American societies in America would go & leng way 
that friendship which was begun during the years of war. 
at my visit to England may help to further some plans 
which may eventuate in some such meeting. As president, and in the name 
of the New England Roentgen Society, I extend to you all a cordial invitation 
to visit America, and in the name of the Society I extend to you ihe cordial 
greetings of the members. : 
I- is my belief that the English speaking people lead, and should continue to 
show the way in the practice of our speciality.  We*possess the brains, our 
scientific research workers are energetically promoting investigations on the 
problems of radiology ; with their help and with the abundant energy which 
characterises our race we should be able to take a leading ‘place in all future 
progress. 


and above all at o 
. meeting of the Bri 
towards cementin 
I sincerely hope t 


No one can approach the gall bladder problem without being familiar with 
the work of Robert Knox. To Dr. Leonard and myself, his publication on the 
* Radiography of the Gall Bladder” was probably ihe greatest stimulus we 
had in our early work upon gall bladder disease and gäll stone diagnosis. 
Possibly we were a little discouraged after a careful analysis of Knox’s work, 
because of the fact that he showed there existed a large group of gall stones 
whieh, with existing technique, could not be demonstrated by X rays, owing 
largely to the physical properties of those gall stones. 

° Inthe early days of our gastro-intestinal work, when studying the duodenum 
*by the plate method, so ably advocated by Cole of New York, we occasionally 
found shadows either distinctly due to gall stomes or very suggestive of such 
a condition. We spent a great deal of time, study and effort, to determine, in 
every case which came to our notice In our clinic, whether gall stones were 
present, and if they were found to distinguish between those which were 
readily recognised and those which were more difficult to distinguish. After 
achieving considerably more success than we had ventured to hope for in the 
beginning, we found that there were many cases showing indefinite shadows, 
as size, position and shape went, yet hardly diagnostic 
addition to those fairly indefinite points there was a certain’ 
in the density, sufficiently marked to raise the question 


suggestive, so far 
of gall stones. In 
amount of increase 
whether those sha 
gall bladder. Aft 
ment from many q 
was gradually fo 
because of the den 
gall stones, in whi 
the shadows show 
was rendered visl 
chronic thickenin 


r a period of time, during which we met with discourage- 
iarters, and especially from а number of our colleagues, it 
sd upon us, that in a good many cases in which we thought, 
ity and the shape of the shadows, that we were dealing with 
+h on operation the gall bladder did not gontain stones, that 
might be due to the gall bladder itself, and that the grgan 
le by changes in the gall bladder or its contents, viZ., 
of Ме walls, inspjssated bile or very thick and dark bile. 


Turk ParmorLoaicAL GALL BLADDER. А 


ows might not be due to a collection of gall stones in ће 
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We accordingly changed our opinion on the question of gall stone diagnosis, 

and in өйт reports on cases examined altered our description and referred to- 
the condition as “The Pathological Gall Bladder.” Our interest became 
centred on this aspect of our work, and it became obvious from previous 
experience Пь gastro-intestinal work, and more especially from observations 
on the yight upper quadrant of the abdomen, that we had not been able up to 
that period to demonstrate the normal gall bladder, and we believe that the 
statement holds good to-day. There may be an occasional exception to this 
rule, when the normal healthy gall bladder is shown, but speaking generally, 


it may be asserted wifh safety pa as a rule, in the great majority of cases 


we are unable to demonstrate the normal healthy gall bladder. With this 
conviction in our minds, we began to recognise a shadow in the right upper 
quadrant, consistent in size, shape and position with what we conceived the 
gall bladder to resemble, and therefore in all probability the gall bladder 
itself rendered visible on the negative. We concluded that what was shown 


"was the gall bladder, and that its visualisation was rendered possible by 


some change within itself. This we regarded as the pathglogical gall bladder 
with or without gall stones. Again, we found that our colleagues did not take 
kindly to this observation, their efforts, aided by most of the roentgenologists, 
were direeted to prove that the normal g gall bladder could be demonstrated, 
and therefore that our deductions were erroneous. For a time we, in the work 
of our clinic, stood alone in the field of pathological gall bladder diagnosis; 
howéver, within the last few months there has been a change of opinion® and 
others are beginning to share our views on the subject. This rapid change 
was particularly brought about by one of the younger radiologists, Kirkland, 
of Muncie, Indiana, who was associated with me in the army and became’ 
interested in this branch of our speciality. On his return to civil practice he 
was fortunately located in a state and in a part of our country in which gall 
stones and biliary disease appeared to be comparatively common, in people of 
an age rendering them susceptible to those conditions. Within a year or two 
he made a collection almost equal to ours in number. Не carried on the work 
on lings similar to our own, and, studying the cases from the same points of 


• . . . . 
view, he obtained comparable results from the X-ray point of view. Не was 


fortunate enough to have the surgical findings in agreement with his X-ray 
diagnósis 1 in a large percentage of the cases examined. Аз an outcome of this 
he was invited to the Mayo clinic for two months, and during that time he 


‘examined by X rays the gall bladder cases investigated at the clinic, ‚ diagndsed 


clinically as gall stone or gall bladder cases and "prepared for operation. fÍ 
have not his exact figures, but I believe that in 92 per cent. of the cases he 
examined the diagnosis of gall stones or gall bladder disease was found to be 
correct. The total number examined was over 100. This appears to me іс 
be a very startling, but satisfactory demonstration of the ability of a trained 
obserwer, following a comprehensive technique, to prove the value of the 
method. I cannot personally speak too highly of my appr eciation of Dr. Kirk- 
land’s work. . 
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* secondary evidence." We prefer the latter term. г 


PRESSURE DEFORMITY. 


We found that the normal healthy gall bladder did not cause pressure so 
thgt it would outline itself upon the barium mass. We also found, however, 
that when we obtained this pressure deformity of a certain character it was 
almost conelusively due to the gall bladder, and in almost every mstance to 
disease of the gall bladder—in other words, we were dealing with a pathological 
gall bladder. 

We classify this filling defect, or pressure deformity, in various ways. The’ 
effect of the gall bladder pressure is exercised upon the first portion of thé 
ducdenum, in both,the antero-posterior and lateral diameters. We may find 
in the gastro-intestinal examinations deformity of the first portion of the 
duodenum due to various causes, such as poor filling of the cap at ihe moment 
of expesure, malposition of the stomach for various reasons, eithere normal or 
abnormal, spasm at the pylorus, adhesions, and ulcer. I believe that most of 
us ean recognise the characteristic changes of ulcer as easily as cancer of the 
stonfach. ‘There may be unusual deformities, sometimes hard to differentiate 
from ulcer, but we have our method of determining these with more or less of a 
certainty. 

In the deformity due to a gall bladder we have a definite and tangible 
shadow, which we have termed а “ half-shadow,” due to the convex or rounded 
surface of the gall bladder pressing against the corresponding surface of the 
duodenum. То make this important point clear, we assume that the pathological 
gall bladder possesses a positive pressure from the contents, either gall stones 
or altered bile. The distended gall bladder becomes spherical, and any part 
of its contour will be more or less convex. If the pressure is suffigiently great 
it will make an impression upon the corresponding surface of the duodenum; 
and when the opaque material fills the * сар" it 1s unable to overcome the 
pressure exercised by the gall bladder, and a concave depression will appear * 
at the part in apposition with the gall bladder. If the edge of the liver, which 
is ot lat surface as a rule, presses against the duodenum, we [аск the “ half-. 
Shadow," as. we have no'coneavity to produce this half-shadow. 'My own 
colleagues in America have not seemed to grasp the fundamentals of pressure 
deformity due tothe gall bladder ; z.e., the interpretation or differentiation of a 
pressure deformity due to a gall bladder in contradistinetion to that of д liver, 
edge must be understood and recognised,to make what I ад going to say clear 
retation. е 
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CAUSATION OF PRESSURE. 


Wty should the gall bladder cause this pressure? In the first place, we 
have pathological gall bladders with no adhesions, and a great many with 
adhesions between the gall bladder and the duodenum. The chances are that 
at some period of the examination or examinations there will be tension within 
a pathological gall bladder greater than the tension within the duodenum 
when filled with barium. We conclude that when the stomach is in either 
the prone or lateral position it cannot, in view of the power exerted by gravity, 
peristalsis, and the weight of the barium mass, push to one side a gall bladder 
in close approximation to the duodenum ; wethen have the feeling that tengion 
is greater in the gall bladder than in the duodenum. We admit that 
occasionally one finds a perfectly healthy gall bladder which for a short period 
of time is under tension, but which empties itself sooner or later. On the 
other hand, a gall bladder under tension with power to impose itself upon the 
„first portion of the duodenum is potentially pathological in some degree. 

Unfortunately, we must admit that under ordinary circumstances fluorosc ру 
does not help to determine these facts; the latter can only be obtained with 
the most careful plate or film method. Many cases show deformity not in the 
prone position, but only in the lateral position, so that all views must be taken. 
Many cases show the pressure deformity of the gall bladder upon the first 
portion of the duodenum in the lateral position, but they more frequently show 
the picking up of the second portion of the duodenum and its extension back 
toward the spine in the horizontal position. It is therefore important, vhen 
one suspects a deformity due to a distended pathological gall bladder, to ip 
every way possible endeavour to demonstrate the half-shadow effect. because 
this 15 in our opinion peculiar to the deformity caused by the convex body of 
the gall bladder. With gall stones of the type invisible to X rays we 
occasionally see а serrated edge to the shadow produced by the gall bladder 
against the duodenum. 

I have no statistics as to the relative frequency of pressure deformity and 
patltological gall bladder, but Dr. Leonard and I feel more convinced to-day 
than gver that this deformity is one of our strongest links in the chain of 
evidence toward the diagnosis of a pathological gall bladder. 


IxvoLvEMENT or SEcoxp. Portion or THE DUODENUM. 





А 

The second important structure involved—although perhaps not so fre- 
quently as the first portion of the duodenum—is the second portion. These 
who have carried out one method of procedure, covering a large series of cases 
and over a long period of time, realise the appearance of the average normal 
stomach. In the prone position we find that the second portion of the 
duodenum extendg downward parallel to the vertebra, until it reaches its third 
рогіоп, where it passes upwards and behind the stomach: the position оће 
second portion has a great significance in the diagnosis not only of gall bladder 


disease but of other conditions. é й 















Exceptions are met with in very stout or very poorly nourished patients, 
or in Нове with scoliosis or some skeletal defect which gives rise to change 
in the organs generally; apart from these the bosition of the second portion of 
the duodenum is constant, as above outlined; a very common change due to 
gall bladder disease is the picking up of the seeond portion of ihe duodenum 
outward toward the liver, and in quite a number of cases the size óf the gall 
bladder can be outlined by the position of the second portion of the duotlenum. 
In the study of the panereas, changes in the second portion form our most 
important. diagnostic sign. In the lateral position, instead of the вевопа portion 
of the duodenum passing downward and parallel to the vertebrae, it often takes 
а backward curve, depending upon the size of the head of the pancreas. 
With a nodular pancreas this pressure deformity of the nodules will be seen 
on the barium-filled second portion of the duodenum so clearly that there is no 
great difficulty in the interpretation. Again, in the lateral position, a duodenum 
that passes backward towards the vertebra, and then forms ап angle passing 
downward again to its normal position, is most significant of gall bladder 
disease. Burnham, of San Francisco, at a meeting of the American Roentgen 
Ray Society in Sept®mber, 1922, very definitely brought out this observation 
in a large series of cases. | 

In dealing with retroperitoneal tumours—for example, sarcoma—sthe duo- 

denum will be found to be pushed in the opposite direction, and the tumour 
mass will be outlined upon the posterior portion of the duodenum ; it can be 
detected by the new position which the second portion of the duodenum takes 
as compared with the normal. 
e It is, of course, unnecessary to say that the best results will be obtained 
by the plate or film method ; with sufficient experience this observatiow can 
be detected fluoroscopically. Ап exception to general rules is the ри 'st-operative 
case; all the above observations may be valueless because of fixation, 
omental and otherwise. АП cases that have had previous abdominal operation, 
especially of the upper right quadrant, are difficult to interpret, as normal 
relations are so definitely disturbed in some instances. We cannot urge too 
strongly a careful consideration of all these facts relative to gall bladder 
disease. The second portion of the duodenum plays its most importan? part * 
in the diagnosis of the gall bladder region. 

When the duodenum passes outward toward the liver, and then proceeds - - 
downward to its normal position, we must consider that this position of the 
duodgnum is due definitely to fixation, and in only rare ‘exceptions will this be 
found to bé due to other than gall bladder adhesions. When this occurs it is 
a very definite observation. 


PRESSURE UPON THE ANTRUM. . 
Pressure of the gall bladder upon the antrum of the stomach will occur as 
їй . . e . 
frequently as pressure deformity on the first portion. of thé duodenum; ina 
large number of cases*it will be found on the first portion of the duodenum, 


extending on to the antrum. In this observation we must look for this-half- 
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Fig. 1.—Gall stones. 
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Fic. 2.—Gall stones. 








. Ета. 3.—Gall stones. 
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Fic, 4,— Pressure deformity of the duodenal bulb. Fic. 5.—Group of small gall stones, very indefinite. 
. 





Ета. 6.— Visible gall bladder, without stones. Fic. 7.—Gall stones, 
• . 
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Fia. 8 —F. Constant pressure of pathological gall Fic. 9. — Pressure of pathological gall bladder on second 
bladder on second portion of duodenum. portion of, duodenum. 
e 
~ . 
е 








Ета. 10.—Fixation of second portion of duodenum due Fic. 11.—G. Constant pressure of pathological gall 

to pathological gall bladder. bladder on first portion of duodenum. 
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Ета. 12.—Constant pressure on first portion of duodenum, 
and fixation of second portion of duodenum due to 
pathological gall bladder. 


Fig. 13.—Pressure of gall bladder on first portion of 
duodenum, 





Fic. 14.—Wisible pathological gall bladder. Secondary Fig, 15. Ргеззиге of pathological gall bladder, con- 
pressure on first and second portions of duodenum taining stones on antrum of stomach. 
and antrum of stomach. (Lateral view.) 
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Fic. 16.—Multiple small gall stones, Fic. 17,—Large gall bladder with stones. 





Fic. 19.—Gall stones. 


Fic. 18.—One stone and pressure of gall bladder on 


first portion of duodenum. 
9 
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shadow effect. Another observation of value is the transposition of the 
jejunum from its normal position from the left to the upper right quadrant. 
This has frequently been of assistance to us in the determination of о gall 
bladder disease; but we appreciate from experience that tuberculous or other 
peritonitis eaylier in life may be the cause. It is remarkable how easily the 
gall bladder throws out adhesions and picks up adjacent structures. 


FILLING OF THE AmMPULLA OF VATER. 


A fourth observation of relatively common occurrence, but possibly not of 
quite such definite value, is the filling of the ampulla of Vater. We ave 
found, in every instance in which we have had the cases operated upon, that 
if we could show the ampulla full of barium throughout a series of gastro- 
intestinal plates or films, this was significant of one of two conditions—gall 
bladder disease or disease of the pancreas. We know, of course, changes 
frequently occur in the pancreas secondary to chronic gall bladder disease. 
At one time we kept a record of a series of these visible ampulla cases operated 
upon for gall bladder disease and other conditions to thg number of twenty- 
seven; іп»ехету instance they displayed disease either of the gall bladder or 
of the pancreas, ог both. If all the other indications outlined are absent or 
cannot be demonstrated, and if we find only the filling of the ampulla of Vater, 
we feel ihat we have neglected for one reason or another to obtam the most 


satisfactory results from this method throughout the examination. 
• 


Снахак IN. Ромтюх ог РкохімАІ, PORTION or TRANSVERSE COLON. , 


Another observation that can be mentioned, and which is ої considerable 
importance, is the change in position of the proximal portion of the transverse 
colon. In a way it forms a secondary hepatic flexure, or, as we have some- 
times called it, а ^ pseudo-hepatic flexure.” Very often, in the absence of all 
other signs, this change of the transverse colon will be present and will 
constitute the only diagnostice sign pointing to the gall bladder. 

One other diagnostie faetor, brought forward by Carman, Burnham, and 
othefs, which we have felt was not entirely reliable, is so-called spasm which 
occurs in the antrum of the stomach. Possibly this should be observed with 
the fluoroscope rather than with plates or films; we do not attach any con- 
siderable significance to it, unless it appears in conjunction with other signs 
which makeg the disguosia positive. ' 

It бап be readily seen that if these observations which 1 ћауе ‘enumerated 
are reliable, we have considerable evidence to help towards the diagnosis of a 

за Коби том gall bladder or stones, aside from the visible gall bladder. То 
me fhis makes the work still more satisfactory, because we are not depending 
upon one diagnostie observation, but upon numerous ones, any one of which 
mag be of the utmost importance їй a given case. 
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NEGATIVE VALUE or X Rays. т. 


Many have asked the question, * What is the negative value of X rays ?" 
We feel, perhaps now more strongly than ever, that if we have evidence 
which makes for a positive diagnosis, then the ihien of all of thi$ evidence has 
some value towards the negative aspect of the study. We are sure that with 
А proper examination, a given case of actual pathological processes of the gall 
bladder can be in almost every instance recognised by changes manifested “in 
the plate or film of the X-ray examination. There are unque stionably degrees 
of pathological processes, such as mild cholecystitis, which do not change the 
quality of the bile to any orint or give rise to thickening of the bladder wall. 
I do believe that eren in these cases we can, with careful films, bring out 
secondary evidence of diagnostic importance. Even with cholesterin stones, 


which are usually in numbers, if we have a large number we have mass, and . 
have increased density. It may not always be possible, 


if we have mass w 
to recognise individual stones, but with increased density and the shape of 
the gall bladder we,can be pretty sure that we are dealing with a chronic gall 
bladder, or with stones, or both. А 

The question is then asked as follows : ^ Why, when we have simply the 
microscopic change in the gall bladder wall, can we detect these changes with 
X rays?" So far as our experience is concerned, and so far as we can find 
from the literature, the moment infection takes place in the gall bladder there 
is change in the tissue of the gall bladder, and :mmediately, or very soon, the 
bile becomes turbid, cloudy, considerably darker, and more tar-like. We 
found in a series of labo ratory tests that this bile, as it darkens in colour from 
the normal, becomes denser in quality, with increase of opacity. We have 
had gall bladders removed, and with an immediate specific gravity test of the 
bile found it was double the normal. It is perfectly obvious that with this 
increase in density, or specific gravity, this condition is more easily recognisable 
with X rays 
PERSEVERANCE NECESSARY. 


We have been asked many times by our colleagues, especially of the 
younger group, why we can show things so constantly when they are unable 
to do so with the sa 
that question can be answered by stating that one big factor in gall bladder 
work, aside from th necessary apparatus and facilities, is perseverance. The 
investigator should continue his work in an indiv ‘dual case until ‘he has 
obtained, through a series of films, а most satisfactory negative from every 
point of view. This means that the patient must be absolutely at rest without 
breathing. The technique, the quality, and the exposure value must be exact 
for the individual case; for this there is no standard. The „second big factor 
in this study seems to me to be a willingness to look for and to admit that 
these changes exist and can be found. 

I think that, in view ef our experience covermg a number of years and a 


ie apparatus and with the same type of people. Perhaps ° 
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large series of cases, we have in the use of X rays a very definite method of 
examinatton of the upper right quadrant. If we do not reach 100 per cent. of 
• correct diagnoses, this does not relegate the method to a second place, for our 
percentages are as high as can be expected m any branch of medical science. 
Up to the pregent йте no one method touches perfection, but our endeavour 
should be'to make our practice in this speciality as near 100 per cent. ав it is 
humaufy possible. . 





THE TREATMENT OF MENORRHAGIA BY RADIUM. 
By Sir G. Bracker, M.D., F.R.C.P. Lond., F.R.C.S. Eng., Obstetric Physician to University 
College Hospital. 
$ (Reprinted, with permission, from “ The Lancet," March З, 1993, р 421.) 

. < HÆMorRRHAGE from the uterus has now been treated by the intra-uterine 
application of radium in a sufficient number of cases to enable us to form a 

* judgment as to the class of case for which it is suitable ата the results which 
may beobtained. Radium can be used for the treatment of menorrhagia in three 
conditiong—viz., cases in which the bleeding is associated with the menopause, 
cases in which it is due to the presence of small fibromyomata in the uterus, 
and cases in which it occurs in young women who present no signs of general 
or pelvic disease. Excessive haemorr hage at the menopause is not uncommon, 
and the loss may be so marked as to give rise to a high degree of айтай, 
In the great majority of these cases the bleeding ceases spontaneously sooner 
or lajer, and no special treatment 1s called for, but in other cases the loss of 
blood is so great that it is necessary to take steps to arrest it. Ја this 
variety medicinal remedies have very little effect, and in the worst cases such 
measures as plugging the vagina or the cavity of the uterus, temporarily 
closing the cervical canal with sutures, or even hysterectomy, may have to be 
resorted to to arrest the bleeding. All these cases can be safely and efficiently 
treated by the intra-uterine application of radium, and this should always be 
* empléyed in preference to any of the other measures when radium is available. 


КЕ . PROBLEM or ExckEssivE HÆMORRHAGE AT THE MENOPAUSE. 


Whether we regard this excessive hemorrhage at the menopause as due 
. to some disturbance of the secretions of the internal glands, or to premature 
senility’ of the uterus, resulting in an excess of fibrous tissue in its walls, the 
so-called fibrotic uterus of some writers, radium is equally applicable and 
certain in its results. It is a possible but unproven hypothesis that women 
who ose severely at the climacteric are the possessors of unduly fibrotic uteri 
which have undergone early and excessive senile changes, and that the presence 
of врећ an excess "ої fibrous tissue fs the explanation of the fact that without 
any apparent cause some women bleed excessively at this period of life, while 
other: women pass through the change without any disturbance in the 
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regularity of or in the amount of blood lost at their periods. It may well be 
that women vary in the proportion of fibrous tissue present in their, uteri at 
the menopause just as different individualg vary in the amount of fibrous 
tissue in the walls of their arteries at the same ages. Such a hypothesis 
would explai the failure of drugs to arrest the bleeding in these cases, at 
any rate those drugs which depend for their action on the setting up of uterme 
contractions. 


Limirations oF Uses or RADIUM. 


While radium is especially useful in the treatment of excessive hamor- 
rhgge at the menopause, it may also be employed for the arrest of hemorrhage 
due tothe presence of small fibromyomata in the uterus, or that occurring in 
young women without any apparent cause. Its use in fibromyomata of the 
uterus should be strictly limited to small tumours not larger than the uterus 
at the fifth month of pregnancy ; not undergoing any form of degeneration у. 
not complicated by any accompanying disease of the appendages ; not causing 
pressure or other symptoms referable to their size; and not projecting 
markedly into the interior of the uterus. Within these strict limitations 
radium gives good results in arresting the bleeding and in ultimately causing 
shrinkage of the tumours. It should not be employed when the cavity of the 
uterus is much distorted, and it is wiser not to use it in submucous tumours 
for fear of injury resulting to the capsule of the tumour which might be 
followed by infection and sloughing of the growth. Although it is quite 
poss е to bring about arrest of hemorrhage and shrinkage of the fibromyoma 
hen it is larger than a five months pregnant uterus, yet tumours of this size 
are best dealt with by operation and are unsuitable for radium tre aiment. 

From time to time severe hemorrhage occurs from the uterus in young 
women who are not the subjects of any general or pelvic disease, and whose 
age excludes the possibility of a premature menopause being a causative factor 
in the bleeding. In these cases it is common to obtain a history that curettage 
has been performed unsuccessfully on one or more occasions and that drug 
treatment has failed. By the intra-uterine application of suitable dosés of 
radium it is possible to produce either complete or temporary amenogrhoea,. 
and if the hemorrhage returns the procedure can be easily and safely repeated. 


TECHNIQUE OF INTRA-UTERINE APPLICATION OF RADIUM. 


The technique, of the intra-uterine application of radium ig quite simple. . 
The patient is prepared as for a curettage ; under the anesthetic a careful bi- 
manual examination is made, particular attention being paid to the detection 
of any disease of the appendages. The cervix is dilated and an exploratory 
curettage is carried out, the scrapings being carefully preserved for Micro- 
seopic examination. The interior of the uterus is douched out with hot lotion 
at а temperature ої 118-120? F., and swabbed out with iodine or adreyalin 
if the bleeding is at all severe. The tube of radium, adequately screened, is 
introduced into the uteras up to the fundus ; it is then withdrawn half an 


. 
. ~ Ы 
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inch and ihe cervical canal plugged with ribbon gauze to prevent the tube 
slipping down into the cervix. The vagina is also lightly plugged with 


e gauze. For convenience of withdrawal the ribbon gauze should have a piece 


of thread attached to її. At the end of the period of treatment the vagina! 
plug is removed, the cervical plug withdrawn by its thread, and. finally the 
radium tube extracted by the piece of silk or silk-worm gut attached to its 
carrier.* . 

. If the cervix has been adequately dilated up to the size of a No. 14 Hegar 
dilator no difficulty is, as а rule, experienced in withdrawing the tube ; if. 
however, any difficulty does occur it ean be readily overeome by gentle con- 
tinuous traction. In some patients the presence of the tube /п utero produces 
marked sickness, which persists until it has been removed, and in other women 
an attack of vomiting occurs at the time the tube is extracted through the 
cervix. Тһе patient should be kept in bed for four to five days. In the case 
"of a large uterus it may be necessary to use two tubes arranged tandem fashion 
in the same piece of rubber tubing. 

The screen for an intra-uterine application should be such as to cut off all 
the beta and softer gamma rays, so as to allow only the hard penetrating 
gamma rays to pass and act on the tissues. In the cases recorded in this 
paper the.screens used were composed of 2 mm. of lead and З mm. of rubber 
for radium emanation tubes, and 1 mm. platinum and 2 mm. rubber for tubes 
containing radium element. Other screens of an equivalent density of gold, 
alunrinium or brass may also be employed. The secondary rays, whicly are 
formed in the lead or platinum sereen (rays of Sagnac), are effectively filtered 
off by the use of the 2-3 mm. thick rubber covering. It is desirable in treating® 
cases of the same kind to use similar screens, so that accurate comparisons of 
the results may be attained. One of the objections to the use of radium is 
that it requires an anesthetic, but in reality this is an advantage, inasmuch as 
it allows of a thorough pelvic examination and an exploratory curettage being 
carried out, important. factors in safeguarding the patient from the employment 
of the method in unsuitable conditions, and in avoiding the possibility of over- 
looking malignant disease. 

А • Dosage. 


The determination of the proper dosage is one of the difficulties in radium 


‘treatment. The average dose required in the treatment of hemorrhage at the 


menopause may be said to be from 2,000-2,400 mg. or millicurie hours. In 
.cases of fibromyomata Óf the uterus such а dose may have jo be repeated on 
one or more occasions, and in the case of young wémen in whom it is desired 
to produce only partial or temporary amenorrhoea the amount used should be 
smaller, or, if the same, should be applied for a shorter period of time. 
Реп patients, especially young women, appear to react to the same dose 
in very varying degrees, that is, exhibit different degrees of so-called “ radio- 
sensibility,” and й is therefore not*always easy to determine the exact dose 
which will bring about a complete arrest of the periods, temporarary arrest for 
varying periods of time, or only a diminution in the amount cf blood lost. 
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With increasing experience, however, we shall be better able to determine the 
exact tose required to bring about any desired effect. It is still aematter of 
difference of opinion whether the best results'are obtained by the use of large 
deses for a short period of time or of smaller doses employed for a longer 
period of time, or repeated on one or more occasions. It is important to avoid 
any skin reaction, and at the same time it must be remembered that the age of 
4he uterus does not always correspond to the age of the patient, and patients of 
similar ages may react very differently to the same dose of radium. . 

The terms “milligramme hours," and "millieurie hours," have been in- 
troduced by Dawson Turner to indicate the duration of the exposure. In these 
terns the dose is expressed by multiplying the number of milligrammes of 
radium element, or the numbers of millicuries ої radium emanation used, by 
the time in hours of the exposure. While this method is not strictly accurate, 
it provides a fair estimate of the effective dose employed, if at the same time 
the nature of the sereens and the distance from the surface of the skin when- 
the application is made externally are also given. The activity of a millicurie 
of radium emanation in gamma rays corresponds to the gamma ray activity of 
a milligramme of r&dium element. 

In using radium emanations due allowance must be made for fhe gradual 
decay of the emanation, amounting, roughly, to three-quarters of 1, per cent. 
per hour. For clinical purposes it is sufficiently accurate to assume that 
100 mg. applied for one hour, or a dose of 100 mg. hours, produces the same 
biologic effect as 50 mg. applied for two hours. Radium should never be 
introduced into the uterus in any case in which there are signs of inflammation 
€f any part of the genital tract, and great care must be taken to exclude 
disease of the uterine appendages. For this reason a careful bimanual 
examination of the pelvis should be practised before the tube 1s introduced, 
and the interior of the uterus explored so as to exclude with certainty the 
possibility of any malignant disease. 


IMMEDIATE RESULTS. 













• 
never possible, to carry out the treatment at a time when the 
ally bleeding. The intra-uterine application of radiufh with* 
n carefully selected cases may be said to be free from any 


It is best, wh 
patient 1s not act 
proper technique 
danger. Tf it is 
aetute attack, bu 
such a case. ТІ 
some patients co 


the same result may follow any other pelvic procedure in 
‚ method does not, as a rule, give rise to any, marked pain ;. 
iplain ої" general discomfort in the lower abdomen, and in 
others, after the sickness due to the anzesthetie has passed off, nausea may be 
complained of or vomiting may even persist until the tube has been removed. 
No rise of temperature occurs in an uncomplicated case, such as зо often 
follows the use of radium in carcinoma of the uterus. | 

«Га а certain number of the cases coniplete amenorrhcea follows the treat- 
ment immediately, in others one or two often excessive losses occur before the 
cessation of the periods ав brought about. This is more likely to be the case in 


sed in cases of chronic pelvic peritonitis it may set up ап" 
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young women or in those with fibromyomata of the uterus rather than in 
women.at the menopause. In a few cases troublesome leucorrheea or a 
slightly blood-stained dischargé lasts for some four to six weeks, rarely for 
some months. It appears to result from the local destructive action of the radium 
on the endomgtrium, and is more likely to follow the use of large doses. 

If the treatment brings about the complete cessation of the periods, the 
minor symptoms of the menopause, such as flushings, usually follow. In cases 
in. which the periods return after an interval it is not uncommon to find that 
the flushings have ceased simultaneously, and the administration of a second 
dose, if followed by amenorrhea, will again cause the onset of these vaso- 
motor disturbances. 

The excessive bleeding which not infrequently immediately follows the 
radium treatment has been ascribed to the liberation of hormones, brought. 
about by the destruction of Graafian follicles in the ovaries by the radium. In 

"the majority of patients the cessation of the periods is followed by an improve- 
‘ment in the general health. Occasionally severe nervous symptoms may 
ensue on the menopause; thus, one of my patients, who before treatment 
suffered from extreme attacks of depression at the periods, which were 
excessive, has since their cessation developed severe melancholia and religious 
mania. kn this case а dose of 2,700 millicurie hours internally, and one of 
1,820 millicurie hours externally, brought about an arrest of the bleeding after 
four periods. In three cases radium burns with vesication and superficial 
ulceration followed the external application of large doses of radium applied 
over the ovarian regions. In these cases the doses used were 540, 1,000, and 
1,100. millicurie hours, the emanation being screened with 2 mm. of lead, 3 mm? 
of ruleber, and three thicknesses of lint. It has been calculated that the 
uterus will stand a dose three times greater than that required to produce a 
skin reaction, and in applying radium over the ovarian region it is most 
important to follow the technique suggested by Simpson, and by means of 
suitable pads to distribute the radium used over a plane surface of sufficient 
size, апа to place it at a sufficient distance from the skin to obviate any risk 
of causing injury to the superficial tissues. 

• 


Is Damage Ввоџент Авогт ву RADIUM TREATMENT 2 


° It has been suggested that the damage done Бу во powerful an agent as 
radium to the tissues of the uterus might cause in after years the production 
-of a carcinoma of the body of the uterus. It is true that a few cases of car- 
cinoma liave been described as occurring after the*use of radium, but there is 
no evidence to show that the radium application played any part in their 
causation. Leda J. Stacy has described three cases among 1,013 cases 
treatef at the Mayo Clinic by radium for benign conditions in the pelvis. In 
one case a patient, 55 years of age, who six and a half years previously had 
been „operated upon for prolapse of the uterus, was treated in March, 1920, 
with a dose of 600 mg. hours of radium for hemorrhage from the uterus. In 
January, 1921, she complained of an odourless bloody ‘discharge, and received 
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a further dose of 
January, 1922, she 
a carcinoma of the 
intra-uterine appli 
uterus : this was f 


00 mg. hours and X-ray treatment to the abdomen. In 
had abdominal pain and discharge ; hysterectomt revealed 
fundus uteri. In a second case a patient was given an 
ation of radium of 500 mg. hours for fibromyomata of* the 
owed by amenorrhœa for two years. At Ще end of two 
and a half years she developed a blood-stamed Bs and abdominal pain, 
find the uterus when removed showed a carcinoma of the body. 

Jacobs has described the ease of a woman of 47 with small fibromyomata 
of the uterus, who was treated for profuse menorrhagia in October, 1919, with 
148 mg., applied or 48 hours, above the pubes and ш the cervix, and this 
treatment appears to have been repeated every three weeks for four months. 
In June, 1920, she had had no periods for three months. In July she 
developed severe hemorrhage and an offensive discharge, masses of growth 
came away through the cervix, and she died in September. In this case the 
patient would app 


the tube was pla ed in the cervical canal, not in the uterus. "The history 
suggests the deve pment of a sarcoma rather than a carcinoma. If any lar ge 
series of cases of menorrhagia are treated with radium, a proportion of them is 
certain to develop cancer of the body of the uterus, but it would require a very 
large number of observations to establish any definite relation between the use 
of radium and the development of malignant disease. 

e 
Series OF Cases TREATED PERSONALLY. 

During the period July, 1916, to the end of June, 1922, I have had under 
my сате 77 patients treated by the intra-uterine application of radium tman- 
ation or radium element. Of these nine unfortunately have been lost sight of. 
Of the remaining 68, 34 were treated for profuse haemorrhage at the meno- 
pause, 23 for hemorrhage associated with fibromyomata of the uterus, and 11 
[ог menorrhagia unaccompanied by any general or pelvic disease. Of the 34 
cases at the menopause the ages varied from 40 to 52 years. All of them.were 
suffering from severe hemorrhage calling for treatment, 10 of them had been 
curetted unsuccessfully on one or more occasions (one 18 times !), and one had? 
had five X-ray treatments with no result. The average dose of radium eman- 
ation employed in these cases was 2,000-2,400 millicurie hours, varying froni 
1,200-3,280 millieurie hours,; the largest external dose employed was 1,020 
millicurie, hours, 
3.280 millicurie hours in “two doses at a considerable interval. ОТ radium 
element the average dose employed was 2,000-2,400 mg. hours, and the 
largest dose employed externally 400 mg. hours. 

In 33 of the 34 cases complete amenorrhoa has resulted, in 15 immedliately 
after the treatment, in 11 after the occurrence of one pogod, and in 7 after 
two or more periods. In one case, at thé age of 46, four years after the freat- 
ment, the periods have been controlled and are nor mal in amount but have not 
yet ceased. In is cast treatment was undertaken in the hope that amenor- 


ar to have received the enormous dose of 33,600 mg. hours * 
of radium ; there is, however, no record of any intra-uterine exploration, and’ 


ind the largest dose given to any one patient was 2,400 апа: 


ARCHIVES OF RADIOLOGY AND ELECTROTHERAPY 58 


rhoa would result, and that very severe headaches from which the patient 
suffers-at her periods might in this way be relieved, but this result un- 
fortunately has not followed.” It is quite likely, however, that a second 
application might have had the desired effect, the йана] Сове having been 
the comparatjvely small one of 2,620 millicurie hours. 

In the 23 cases complicated by the presence of fibromyomata in the uterus, 
the ages varied from 36 to 55 years. In all the periods were so profuse as № 
call for treatment. The average dass employed in this series was 2,500-3,000 
millicurie hours, varying from 2,000-4,248 millicurie hours, the largest iieri 
dose used was 1,100 millicurie hours, and the largest given to any one patient 
2,070 and 4,248 на ове hours in two doses ; of radium element the average 
dose was 2 2.400 mg. hours, and the largest external dose used 400 mg. hours. 
In 16 cases complete amenorrhcea Ваз followed the treatment, m 10 without 
any further bleeding, in 3 after one period, and in 3 after two or more periods. 
In two cases a second application was necessary. The first, a patient, 52 


" years old, had suffered from menorrhagia for several years, and had a fibro- 


myoma ol the uterus reaching up to the umbilicus, the sound passing б 
inches. She was very stout, with a high blood pressure, and quite an un- 
suitable subject for an abdominal operation. An application of 2,070 millicurie 
hours in «1916 resülted in amenorrhcea lasting seven months; ilie periods then 
returned and gradually increased in amount. Four years and а half later, as 
the periods still continued and were excessive, the patient consented to a 
second application, and on this oceasion a dose of 4,248 millicurie hougs has 
resulted in complete amenorrhea. The second dose should obviously have 
been given at a shorter interval after the first. In the second case, а patient, 
46 years of age, with a uterus containing small fibromyomata, the sound 
passing 4} inches, а first dose of 2,425 millicurie hours, followed at an interval 
of 18 months by a second one of 300 millicurie hours, has resulted in complete 
cessation of the periods. In this case а troublesome leucorrhea persisted 
for some months after the first treatment. In five cases the treatment has 
been unsuccessful or only partially successful, the periods having returned 
after one application ; these will require further treatment. Two of them 
have* recently been given a second treatment, and the others have been 
recommended to have this done. 

The ages of the 11 patients treated for hemorrhage not due to any general 
or pelvic disease varied from 22 to 42 years. Tyo were under 30 years of age. 
eight betweep 30 and 40, and one 42 years of age. In six of these patients 
complete amenorrhea has resulted after one or mòre periods, two have under- 
gone hysterectomy, and m three the hiemorrhage has been controlled by the 
treatment. The average dose in these cases varied from 600 to 3,186 milli- 
curié hours, the average bette 2,000-2,400 millicurie hours, the largest dose 
given at one timg being 2,700 millicurie hours inside the uterus and 1,320 
millicurie hours through ће abdomen over the ovarian regions. . 

Of the three patients in whom the treatment has been suecessful in соп- 
trolling the excessive losses at the periods, the first} а nullipara 22 years of 
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age, had suffered from severe menorrhagia, and had been curetted without 
any result. She was profoundly anæmic and unable to follow her otcupation. 
The first dose of 2,900 millicurie hours was followed by marked diminution in 
the amount lost at the periods, which became irregular and scanty ; «his 
condition lasted for one year, and at the end of that time the peyjods returned 
and gradually became excessive again. The administration of a second dose 
ef 2.100 millicurie hours, 17 months after the first, has resulted in complete 
amenorrheea after one period, and the patient is now, a year later, in very good 
health and able to work hard. The second case was that of a patient 28 years 
of age, who had been curetted and had had 15 applications of X rays for 
exctssive periods with little benefit. The menorrhagia followed an attack of 
influenza shortly after the birth of the last child in January, 1919 ; an intra- 
uterine application of 3,100 millicurie hours was given in January, 1920, and 
since then the periods have been irregular and scanty. In the third case, a 
patient 33 years of age, who had suffered from menorrhagia for some years and * 
had been euretted with no benefit, two applications of 2,400 millicurie hours, а!" 
an interval of 20 months, followed by an external application of 450 mg. hours 
18 months later, have controlled the loss. The periods are now regular and 
normal in amount, provided that the patient rests at the time. ` 

In two of these 11 cases hysterectomy has been performed : 4n one, a 
woman 37 years of age, after one application of 2,380 millicurie hours, 
amenorrheea resulted for four and а half months. The periods then returned, 
and фе patient went to another hospital, where the uterus was removed. “The 
second case was that of а woman of 40 with severe menorrhagia, in whom 
fomplete amenorrhcea for 12 months followed an application of 2,400 millicurie 
hours ; at the end of this time there were slight irregular losses with aecom- 
plaint of pain down both legs, and nine months later the patient underwent 
subtotal hysterectomy at another hospital. The uterus when removed showed 
no signs of disease. 

The amenorrhea following the application of radium is по doubt due to its 
effect upon the ovaries and the destruction of the Graafian follicles whigh it 
brings about ; it also produces some loeal destructive effect upon the mucosa of 
the uterus, but the not infrequent return of the periods in young women Shows ° 
ibat these effects may be merely temporary and may be entirely recovered 
from. No doubt the recurrence of the periods is associated with the maturation* 
of fresh Graafian follicles in the ovaries. It has been suggested that the 
radium may produce a direct effect upon the tissues of a fibromyoma, but this . 
is doubtful; the shrinkage éf these tumours which undoubtedly follows is no 
doubt’ due to the onset of the menopause. А sufficient number of cases of 
pregnancy with the birth of healthy children have been recorded, after the use 
of radium in young women, to show that when the periods return петта] 
pregnancy may occur, and there is no evidence that the ehildren of such preg- 
naneies are more likely to be maldeveloped or deformed, although monstrosjties 
can be produced if pregnant animals are exposed to the action of radium in the 


early weeks of pregnancy. Р 
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The results obtained by those who have employed radium in the treatment 
of hemorrhage from the uterus show that it is a valuable and efficient method 
of controlling excessive hemorrhage at the menopause ; that it can ђе em- 
ployed safely for the same purpose in small uncomplicated fibroid tumours of 
the uterus, and that by its means excessive menorrhagia m young women 
which resists ordinary methods of treatment can be brought under control. 

For' the radium used in the treatment of the patients under my care im 
University College Hospital 1 am indebted to the Medical Research Council, 
who have kendly lent the hospital authorities 500 mg. of the salt for purposes 
of research and treatment. The details of the cases treated in the hospital 
have been more fully set out in a report furnished to the Council. і 
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UNUSUAL C мо AREOUS DEPOSITS IN THE SOFT TISSUES OF 
. THE HANDS. 

By J. В. Говах, M.B., Consulting Physician, The Royal Liverpool Children’s Hospital. 
M. M., a lady of about 60, has had trouble with her hands and feet as long as 
she ean remember. In the earlier years she suffered from chilblains in ghese 
parts, and for more than fifteen years past she has suffered much from cold 
hands and feet, especially in the inen ‚ but often in summer as well. The 
hands generally have a dusky bluish appearance, and I look upon the condition 
as а mild variety of Raynaud’s disease. The ears have been damaged by 
chilblains and there are blue vein radicles on the face and on the tongue. On 
the fingers and thumbs there are a considerable number of lumps, which give 
them an irregular appearance ; they are hard, generally quiet, but sometimes 
they, become acutely inflamed and suppurate. Then it has been that I have 
been able to get a number of the calcareous nodules for examination. The 
* nodules are almost exclusively on the flexor surfaces and on the sides of the 
digits. The pieces which I have been able to examine have been somewhat 
‘oval in shape, and the largest had a diameter of about 8mm. Some of them 
were of stony hardness and broke with a vitrioug fracture ; others were more 
. spongy. Treated with dilute HCl. on a glass slide the white substance 
dissolved with the evolution of a little gas, leaving a few cellular bodies 
behind, but no definite tissue. 

Dr. Geo. Tate analysed the substance for me, and reports that 1t 1s composed 
of ph&sphate and carbonate of lime, and that there is no trace of uric acid. 

Treatment has had no effect ; in fact, in the past nine months there has 
been an increase of deposit in the left ring finger. . 

There is а hard nodule in the helix of each ear, but repeated examination 
shows nothing of the sort in the feet. In ihe past, however, there has been 
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trouble of some kind in each little toe——and both of those have been removed 
some years ago. еж 

The X-ray pictures were shown at the Liverpool Medical Institution. on 
April 12th, and Dr. Thurstan Holland has been good enough to sende me 
references to a few somewhat similar cases. (1) A case of his own, a calcerous 
nodule in the flesh of the arm ; (2) caleerous nodules in the calYes of the 
kegs—said to be trichiniasis—reported by Dr. Goldsbrough, Lancet, March 18th, 
1915, р. 46-8.; (3) a case of Dr. Barclay's (of Manchester)—calcareaus 
nodules in an angioma ; (4) а case of Gilbert Scott's (of Londen), a large 


irregular deposit of phosphate and carbonate of lime in a thumb after а whitlow: 





and (5) "a case of subcutaneous calcareous concretions," reported, with 
radiograph, in the Bull. Soc. Franc. de Dermatologie et Syphilographre, 1919; 
р. 266, which he considers practically identical with my case. "L'examen 
histologique pratigué а montré autour des nodules cafcaires une réaction de. 
cellules conjunctives trés marquée. Dans cette réaction conjunctive’ on dis- 
tingué des capillaires en réaction endotheliale et a l'interieur de ces capillaires, 
des corpuscle caleaires." | П seems to me that there is a similarity in this case 
to mine, but not identity. и 

| see in ihe last Lancet, 19th. Мау, 1923, а reference by Dr. Е. Parkes 
Weber to my case, and also to one of'his own, in which the calcareous 
nodules were associated with sclero-dactylia. Dr. Weber refers to several 
published cases. . 
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"TECHNIQUE RADIOGRAPHY OF THE KNEE JOINT. 


°Ву E. Scorr, M.B., B.Ch. (Oxon), Hon. Radiologist, Ashford Cottage Hospital. 


* . a . . . . . 
І provose*to describe а method of obtaining а radiogram to give а comparative 


antero-fosterior view of both knee joints. When the joints are radiographed 


from below in the usual manner, with the patient supine, the following dith- 
culties arise on account of the obstinate flexion which is so commonly 


associated with an injured or diseased knee. 





. 
j e 
е 
. 
Fig. 1. 
1. Difficulty of immobilising the plate in front of the flexed joint. 
е 
2. Difficulty of maintaining the same degree of flexion in both jomts so 
я , as to obtain an accurate symmetrical picture. 
3. Difficulty of eliminating spasmodic movements. 
І have lately adopted the following method :— 
e . . е 1 . . 
The patient lies prone. The trunk is straight, and the. thighs should ће 
flat апап close apposition to the surface of the table. If proper attention is 
paid to this detail, it will be found that the foot on the injured side tends to 
be raised in order to maintain the position of flexion at the knee јопи. Опе or 
• · . 
more pillows are then placed transversely beneath the insteps and lower parts 
of the shins until the affected limb is supported in a comfortable position. 
rm • • " . . 
Гће other leg, being equally supported by the same number of pillows, wall 
naturally correspond. The position is a restful опе. The radiogram is taken 
with the tube above the couch; the rays are directéd vertically down wards 
• ы О 
А : : 
. . мы 
РУ . 


58 ARCHIVES OF RADIOLOGY AND FLECTRO THERAPY 


I enclose explanatory photograph and a print from a radiogram takenin . 
this way to show the normal appearances. . 





Ею. 2. 





The method is a recognised one for the examination of the knee joint, 
particularly in cases where a picture of the patella is required. This 
position should always be employed when good detail is essential. The | 





importance of keeping the limbs at rest is emphasised by Dr. Scott.— 
Eprron. |“ 
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A NOTE ON THE DISCREPANCY IN THE VALUES OF 
SECONDARY VOLTAGE GIVEN BY THE SPECTROMETER 
AND THE EQUIVALENT SPARK-GAP. 

aia By У. E. Scuatt, B.Sc. 


THE discovery by Duane and Hunt that there is a simple relationship bet weerr 
the electro-motive force (V) applied to the ends of an X-ray tube, and the 
boundary wave-length (Х,) of the radiation produced in the tube, is expressed 
by the equation :— v= 12358 
Xo 

Thus, if we know the boundary wave-length from a spectrometric measure- 
ment, we can calculate the voltage which propelled the cathode stream. More- 
over, the work of March has shown that if we know the value of the boundary 

‘wave-length, we also know the composition of the beam of X rays, because the 
energy distribution throughout the emission spectrum obtained from an X-ray 
tube depends solely on the value of А, and on the filter used. This value can 
therefore be used as an accurate definition of the quality of the rays. 

The voltage of the discharge from a spark coil or a transformer can also 
be measuved by the length of spark which is produced between spheres, and 
tables have been drawn up connecting these two values. It would appear, on 
first consideration, that the reading of the equivalent spark-gap gives us the 
voltage applied to the ends of the tube, and that from this can be caleujated 
the value of A, by the above formula, thus rendering spectrometric measure- 
ments unnecessary. And, indeed, equivalent spark-gaps are being made whicl? 
are net only calibrated in kilo volts, but also in corresponding values of A, in 
Angstrom units. 

Unfortunately, the matter is not so simple as this. The first thing which 
strikes an observer making simultaneous measurements of А, with a spectro- 
meter, and of the secondary voltage with the equivalent spark-gap, is that the 
voltage calculated from the observed value of A, is always less than that 
measured on the equivalent spark-gap, often by as much as 15 per cent. 





e. . . . 
° There are two reasons for this. One is that frequently voltage is lost between 


the terminals of the equivalent spark-gap and the tube in the form of corena 
discharge, or on account of valve tubes, spark-gaps or other similar apparatus 
which are placed in circuit. з 

The other,and more important reason, however, is that the passage of а 
spark across the equivalent spark-gap is the confmencement of a discharge 
after a period, no matter how short, of no discharge. "That is to say, the 
equivalent spark-gap measures the no-load voltage of the secondary. The 
spectfometer, on the other hand, gives the А, of the radiation produced when 
the electrons of the cathode rays are actually flying, 7.е., when current is being 
taken from the secondary, and therefore the spectrometer gives us the voltage 
actually existing under load. 

Now, no-load voltage and load voltage differ constlerably in the case of a 

• . 


> s 


м 


A 
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spark coil, and to a lesser degree in the case of a transformer. They probably 
never’ differ to the same extent for any two tubes and installations 6r-any two 
loads. And, moreover, the difference between the two values for the voltage 
will be less when a Coolidge tube is used than with a gas tube, because of the 
absence of the ionising voltage in the former, which is necessary in the latter. 

If, therefore, the equivalent spark-gap, whose readings are in Angstrom 
«units, has not been carefully calibrated spectrometrically on its own particular 
apparatus at various loads with various tubes, its readings will be entirely 
inaccurate. | 

And if it is calibrated in kilo volts, its readings are open circuit voltages, 
and the E.M.F. which actually propels the electrons is a smaller one. 


CORRESPONDENCE. d 


To the Editors of Ancuives or RADIOLOGY between suggesting that there isa very definite 
AND ELECTROTHERAPY. articular surface. 
Dear Sirs, The clear outline of the astragalus in the 
Iu the January number of the ARCHIVES right foot differs from that in the left, in 
there is a short article on a supernumerary bone which there is a distinct tibiale externum. 
. 








. 

e 

• 
. 

• • 
б 

of the tarsus. I am enclosing prints of а case The seaphoid in the left foot appears to be 

I X-rayed a few weeks ago, a woman about жопа]. Үош® faithfully, 


Cumas. В. Dykes, М.В С.Р. & L.R.C.P. 


10 Years. In the right foot there is а very 
і Radiologist, Forest Hospital, Buckhurst Hill. 


distinct and separate bone on the inner and 





posterior part of the scapfioid, the space May 31st, 1923. 
. * * 
= Е 
. . 
в — 2 " 
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UNIVERSITY OF CAMBRIDGE. 


- Examination for the Diploma in Medical Radiology and Electrology. 


А July, 1928. 


The following Candidates have satisfied the Examiners in Part I (Physies 


and Electrotechnics): 


Guneyardene, Hubert Oliver 
Hayes, Richard 


6th July, 1923. 


The following Candidates have 
(Radiology and Electrology): 


Bodas, Narayan Mahadey 

de Glanyille, Lione] Richard Gethin 
Frizell, Malcolm 

Gunewardene, Hubert Oliver 
Histings, William Howitt (7'rim.) 
Hayes, Richard 

Joshi, Mahadev Dattatraya 


6th July, 1923. 


Ы 


Hodgson, Harold Kingston Graham 


E. RUTHERFORD . 
J. A. CROWTHER > жанитегх. 
мірхеХУ Russ 


satisfied the Examiners in Part ll 


Kellock, Anna Taylor 
Luyt, Gabriel Julian 
Moir, Margaret Jane 
Sheret, Jessie Evelyn 
Warden, Sorab Byramji 
Whitby, Edward Vernon 


ALFRED E. BARCLAY 
E. P. CUMBERBATCH 
Е. SuiLLINGTON SCALES 


- Examigers. 





NOTES AND ABSTRACTS. 


The Roentgen Diagnosis ої Ulcus Duodeni 
with*Respect to the Local ** Direct" Roentgen 

А Symptgms.—Ak E AKERLUND, Stockholm (Acta 
Radiologica, Vol. ТЇ, Fase 1, pp. 14-30).—W ith 
regard to the technique for the examination 
-of the duodenum, the author recommends an 
intimate co-operation between fluoroscopy and 
roentgenography ; he desersbes a few simple 

" arrangements for the exact adjustment of 
small plates and for the taking of small serial 
pictures of the duodenum in different posi- 
tions of the body. The pictures are adjusted 
under fluoroscopie control in the most suitable 
directions of projection. Theauthor especially 
recommends examinateon in upright positiog. 
The changes in the form of the bulb con- 
stitute the central point in the direct roentgen 
diagnosis of the duodenal ulcer. The author 


distinguishes four kinds of ulcer deformities 
in the bulb: (1) niche; (2) defect; (3) re- 
traction; and (4) diverticulum. 

According to the author, the bulbar niche 
Out 
about 100 positive cases of duodenal ulcer, 


is by no means rare. of material of 
collected during the course of two years at a 
hospital, he observed the niche symptom in 
the bulb in rather more*than 60 per cent. 
The bulbar niche is most.often localised to 
the lesser curvature side, which is retracted. 
Asa rule, a local, circular and often spastic 
constriction (defect) occurs in the niche plane 
The bulbar 
deformity hereby arising, which may be called 


from the greater curvature side. 


a miniature picture of the ulcer deformiéy of 
the the 
opinion the mêst typical ulcer deformity in 


stomach, constitutes in author's 


the bulb and has been confirmed by him in 
more tban 50 per cent. of the above mentioned 
cases. 

The author ascribes a certain importance to 
the spastie, eircular, bulbar constriction in the 





Fig.) 1. 





Typical ulcer deformity €f the bulb: niche and 
retraetion of the lesser curvature side, corre- 
sponding constriction of the greater curvature 
&de, the pylorus wide open, eccentrically 
situated. 

uleer plane, appears more 


whieh usually 
marked durimg the E stages of digestion, 
in respect to the cause of the “ paradoxical ” 
four hours retentionby uncomplicated duodenal 





Fia. 


ulcers with initial hypermotility, and very 
likely also in respect to the origin of the 
typical hunger pains. 

The spastic shortening (retraction) of the 
longitudinal muscles, which are particularly 
st rongly developed in the medial bulbar region, 
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and which may result in a pyloric insufficiency 
directly observable in the roentgen picture, 
offers а mechanical explanation of the initial 
hypermotility. 





Же. 2. 


Among the differential-diagnogtically im- 
portant affections the author especially men- 
tions those of the gall- bladder and new growths 
of the bulb. 


The author's statistics from operative and 


Cases of typical bulbar deformity, with niche on 
the retracted medial bulbar side at some 
distance from the open eccentric pylorus, and 
segmentary constriction in the ulcer plane 

e from the lateral side. ° 


post-mortem material show correct roentgen 
diagnosis in rather more than 60 рег. cent. ; 
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г 

correct diagnosis of probability in a further 

20 per cents In the remaining cases it was 
д 





Pig. p; 
Typical niche deformity of the bulb at the begin- 
ning and at the end of gastric digestion. 
not possible to make a roentgen diagnosis or 


it was only made alternatively. The roentgen 





Й Fic. 6. 


Ulcer diverticulum on the medial and lateral side 
• of the bulb, 


diagnosis was obviously incorrect only in five 
.ог six of the total number of cases. 


On the Question of the Distribution of 


. Intensity of the Gamma Rays inthe Proximity 


of Medicinal Radium Preparations.— Ror 
М. Sievert, Stockholm (Acta Radiologica, 
Vol. П, Fase. 1, pp. 70-76)— The above 
article shows that most of the assertions given 
in this journal (vol. I, p. 475, 1922) by O. 
Glasser regarding the distribution of y-ray- 
intensity in short 
preparations are quite untenable. 


from medichl 
Further, it 
is pointed out that mistakes will easily be 


distances 
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made in the use of the word “ Tsodoses” аз 
the name for lines or planes of equal intensity. 


in Dental Roent- 
Stockholm (Acta 


A Technical Detail 


RENCK, 


genography.—G. 





The film placed parallel to the molar by means of 
thespiral spring. F, film ; V, molar; S, spring; 
Z, Zygomatic process. 

Radiologica, Vol. 119 Fase. 1, pp. 74-76).— 

of the 

molars and premolars, the author recommends 


During intraoral roentgenography 


hooking on a spiral of electroplate cither 
directly on to the film or on the film holder. 


PA 


(VV 
^ 


ПР _ 
ге 





е ~ € 
Bid. 2. . 


The spring mounted on a Victor-Leach’s film- 
holder. 
By this means we ean get the film and the 
longitudinal axis of the tooth parallel, so that 
the tube can be centred in а direction below 
the zygomatie process without the risk of 
elongating the dental roots. 
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of abstracts from the current literature of the subject. А 
= — = LÀ ——————— ————— S 
s OBSERVATIONS ON X-RAY CANCER. 


Ву J. Henry Плвге, M.B., M.R.C.P., Lecturer on Bacteriology in the University of Manchester, 
and J. М. WoopBvRN Morison, M.B., C.M., Hon. Assistant Radiol logist, Manchester Royal 
Infirmary (from the Department of Pathology, The U niversity of Manchester). 


Tue condition of X-ray carcinoma is one that is especially interesting in 
connection with experimental work upon the production of carcinoma generally. 
„ This Ваз now been induced in animals by а variety of procedures, all В: aving 
in common the prolonged application. ої irritant. substances to the skin or 
mucous membranes. [t is often held that the essential in such experiments is 
the presence of a specific substance stimulating the growth of epithelial 
tissues, and attention has been directed to the finding of such fractions of these 


‘substances~as пау be especially active, and the pyssibility ‘of coneentr: ating, 


or of extracting, the essential portion in a state of some purity by chemical 
methods. X-ray caremoma, therefore, stands in the rather unique position of 
being сац ъа by а purely physical agency, and if growth- promoting substances 
are present, they are certainly not connected with the prime irritant ; for this 
reason the occurrence of the condition should be kept well in mind. Further. 
such lesions are becoming rare, and are likely to become still rarer under 
constantly improving technique, so that from many pgints of view such cases 
as come to light at the present time are worth recording. 
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The occurrence of skin lesions was first deseribed by Marcuse (1) in 1896, 
and a fatal case of carcinoma was recorded in 1904. Malignant disease has 
also been produced experimentally in the rat by Pierre Marie, Clunet and 
Raulot-Lapointe (2). These authors consider that ерићећота might result, 
in place of the sarcoma which they produced, if the rays act over long periods 
anc in low doses. In their experiments the rats, which are more Rrone to 
Sareoma than to carcinoma, were exposed at long intervals to intense irradiation. 
It is interesting, in this connection, to note that Porter (3) has reported a case 
of neoplasm in the human subject, following years of exposure to*rays, which 
Mallory found difficulty in deciding as to whether it should be classified as a 

sarcoma or * an unusual form of reparative action on the part of the connective 
tissue”; we have also been shown, by Professor Shaw Dunn, sections from а 
similar growth in which the appearances are highly suggestive of sarcoma, 
апа the slides closely resemble those figured by Porter. 

The case we are 
æt. 76, which came under our observation in 1921. The patient has been 
engaged in the practice of radiology for the last twenty years at the Oldham 
Infirmary. He worked for the greater par of this period 1n a small room 
and was never more than five or six feet from the tube when this was in use. 
He is married but has no children. . 

The onset of skin trouble was rather indefinite, but about 1911 he began 
to experience a burning sensation m the hands ud was worse at night and 
parteularly after a long day's work with the rays. He did not use gloves 
before this time, but when these symptoms appeared he begau to employ them 
‘and thereafter used 
skin and tissues began to shrivel up and warts formed on the back ef пу 
hands. which later began to discharge." There was no severe pain, such as 
has been a promine it symptom in many of these cases, the irritation and 
burning sensation being the most noticeable symptom and causing much dis- 
comfort as well as loss of sleep. These symptoms persisted throughout the 
whole time that the lesions were present. The ulcerated areas extenc led and 
refused to heal in spite of numerous forms of treatment, and one of them 
became very large and took on characters which suggested a malignant " 
change. The condition of the hands in June, 1921, which is shown in the 
raph (Fig. 1) was noted as fellows :— * 


1% їп, fair condition, showing one or two small warts. 


hem as often as was possible. He soon noticed that the 


accompanying photo 
Вент Нахр.— The thumb. 
First, finger. W arts are present around the root of the nail and over the, 
slorsum of the proximal phalanx. 
Necond finger. Presents the most marked lesions, A large завіз ulcer with 
raised edges, nearly an incl in diameter, is present on the 
radial side of the middle phalanx. A smaller ulcer is seen on 
the dorsum of :the proximal »halanx and a small wart, hich is 
breaking down, is present upon the metacarpo-phalangeal joint. 
o, Shews numerous small warts, one of. which, оп the dorsum of the 
proximal phalanx, is breaking down. 
г. Numerous small warts are present. The skin on the dorsum of 
the hand generally is thin and atrophic. ` 


about to describe in the present paper is that of Mr. J. S., " 
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Right. 


Left. 


J. S.. aged 75 years, 


FiG 1.—Mr. 
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ків. 2.—Low power view of the epitheliomatous area. 


Ета. 3.—Suspicious changes iran area showing hyperkeratosis, 





ARCHIVES, OF RADIOLOGY AND ELECTROTHERAPY 





Fic, 4.—X-Ray wart, There is іп this particular instance an cedematous 
condition of the underlying corum, 1" obj. 





Fic, 5. —Atrophy and distortion of the Malphigian 
layer in the vicinity of the other lesions. 2” обі. 
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[n the left hand many small warts are present on the backs of the 
plizlanges, but the hand is much less severely injured than is the right, and 
the skin over the metacarpals is in fair condition. . 
Owing to the disability all X-ray work was given up in Мау, #921, and, 
a diagnosis of malignant change having been made, the first, second arfd third 
fingers of the right hand were amputated at the metacarpo-phalangeal joints 
by Dr. А. Н. Godson, of Oldham, on June Sth, 1921. The wognds healed 
well. 
Histological examination of the main ulcerated area on the right hand was 
made, and sections were also examined of warts in different stages of develop- 
ment. The large ulcerated area just mentioned showed the presence of a 
typical squamous-celled carcinoma, differing in no essential features from 
tumours of this type arising spontaneously in the skin. The epithelial down- , 
growths penetrate deeply into the subcutaneous tissue whilst cell-nest 
formation with keratinisation is exceedingly well marked. Fig. 2 shows а 
low power view of this region in a section stained by iron hematoxylin, which 
throws into prominence the keratinised portions of the growth. This section, 
which is through the edge of the ulcer, shows the breaking-down skin andithe 
infiltration of the underlying corium with epithelial down-growths, as well as 
the marked lymphocytic reaction around the malignant tissue. It will be 
noticed that keratinization in the cell nests is a very well marked feature, and 
that fhe sections show but little epithelium in its cellular state. This suggests 
g well developed degree of differentiation, associated with slow growth ; the 
cells tending to mature rather than proliferate rapidly, which would suggest a 
low type of malignancy, a feature which accords with the clinical history. 
The section also shews toa very marked degree the irregular and hyperplastic 
form of the skin epithelium bordering the malignant area ; a series of changes 
which it is common to find in the vicinity of any malignant epithelial growth. 
Fig. 3 is a section from a fissured wart which was not clinically malignant. 
The microscopic appearance shows, in addition to the thickened papillomatous 
up-growth of epithelium, a definite disturbance of the normal relationship of , 
epithelium and corium. The Malphigian layer, below and to the left of the 
warty portion, is hypertrophic, its processes are broadened, and, when seen, 
under a higher power, more cellular, showing evidence of active growth. 
The stratum granulosum is* broken up and lost in the region in question. 
There is also a definite сеї, певі lying below the papilloma, апд» е subjacent ` 
согішні is infiltrated by lymphocytes. We have, therefore, in this region a 
wart which is associated with such alterations, and active growth of the 
epithelium, which is beginning to penetrate the corium, as suggest commencing 
malignancy. 
Sections of the isolated single warts with which the fingers were peppered 
вс only a condition of simple hyperkeratosis. (Fig. 4.) The picture in the 
rest of the skin varies in different places. Whilst in some parts the epithelium 
and subcutaneous tissues appear nowmal, in other places the epithelium. 13 


/ 


mla 
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definitely atrophic and represented by a thin and attenuated Malphigian 
layer (Fig. 5). Here and there, beneath the epithelium, are little groups of 
lymphocytes, and the former shows more irregularities than are met with in 
the skin of a normal finger; all facts pointing to the infliction of destructive 
injuries ta thé parts at some time or other. The hair follicles are still present, 
and the endophlebitis and telangiectases which are so often described in these 
cases are not noticeable features. There is but little fat around the sweat 
glands, and the subcutaneous tissue is more fibrous than is usual in the 
average finger, but neither of these changes are very prominent, and the age 
of the patient may be a factor here. 


SUBSEQUENT HisTORY. 


Mr. J. S. was again seen early in February, 1923, and examined. He 
· was 76 years of age, and, except for some chronic bronchitis, in good health. 
The condition of the hands had improved continuously since the operation, and 
was found to be as follows : 
The right hand showed satisfactory healing of the op&ration wounds and 
no trace of any recurrence ; all breaches of surface being healed. A few 
warts weye present on the existing fingers. The skin over the dorsum of the 
hand was thin and pigmented, but the hairs were present. On the left hand a 
few small, hard, scattered warts were observed, but no ulceration. He states 
that the local irritation is getting less and less troublesome and that the yaris 
are shrinking. The nails were in good condition. No glandular enlargements 
were present. Thus, the condition of the patient, a year and eight months 
after amputation of the fingers, was entirely satisfactory. 





The prognosis in X-ray carcinoma seems very varied. Porter and White 
(log. cit.) collected details of eleven cases in 1907, of which five, and 
possibly віх, had ended fatally. It is difficult to obtain precise information 
upon the subject, but, in looking over the reported cases, one gains the 
impfession that when the disease spreads it does so pretty rapidly, and, on 


ethe other hand, that in another class of case it tends to remain local, is 


exceedingly callous, and has little tendency to spread. "Thus, in Porter's 
case, after a long period of dermatitis, malignancy was diagnosed in 1902 and 
in 1907, after ten years of treatment, for five of which cancer has been present 
and twenty-seven minor operations performed wnder anesthetics, carcinoma 
^ was found in*the most recently removed portion of tissue’; yet the disease 
was still confined to the fingers and had not spread beyond them. This is in 
keeping with our knowledge of the experimental production of epithelioma 
in angmals ; some are susceptible and some are more resistant. With the 
X rays we have an agent whose tendency to produce malignant epithelial 
proliferation 15 knewn, and it is conceivable that the readiness with which й 
does so, and the rapidity with which the disease spreads when once if is 
inaugurated, are functions of the individual's susceptibility, other things being 
equal. Where such a variety of different factors are in play, as conditions of 
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working, nature of the apparatus, age of the person, and the very important 
question of added chemical irritation, where the hands were exposed to 
developers as well as to the rays, it is impossible to compare case with case 
and to find out if there is any relationship between the time of the appearance 
of skin lesions and the time of the onset of malignancy and, futher, between 
this last and the prognosis ; but on a priori grounds it would seem very possible 
that where the disease is produced with difficulty, in an unsusceptible subject, 
that the prognosis is good provided that adequate treatment is applied, and 
vice tersa. 
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" THE DIAPHRAGM. UNILATERAL PHRENIC 
A RADIOLOGICAL STUDY, WITH SPECIAL 
. TO THE DIFFERENTIAL DIAGNOSIS 

Morison, M.B., C.M., Hon. Assistant Radiologist, Royal Infirmary, 
ecturer Applied Anatomy—Radiological, Manchester University. 
(Continued from Vol. XX VII, No. 274, p. 364). 
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HisrogicAL NOTE. 


We have now to consider those cases of elevation of the diaphragm in Which 
there is a definite pathological lesion involving the phrenic nerve, usually in 
its passage through the thorax ; but other cases are recorded by Weigert and 
also by Kofferath, in which injury to the phrenic nerve in the neck, during 
birth, has produced a similar condition. 

It is stated in )ppenheim's text-book of * Nervous Diseases," 1911, Vol. 1, 

423. that “paralysis of the nerve is not common," and that “a uni|ateral, 
phrenie paralysis is diffieult to recognise as the functional disorder 18 very 
slight. It can usually be detected by careful examination. Absence of the 
so-called ‘diaphragmatic sign’ (Litten), če., the visible movements of the 
diaphragm accompanying inspiration and expiration, may be of assistance in 
diagnosing a unilateral or bilateral phrenic paralysis.’ . 

I think it will now generally be admitted that unilateral phrenic M 818 
is not uncommo It is a condition which can definitely be diagnosed 
radiologically. Within the last two years I have seen nine cases, and in two 
of these cases I was able to confirm the diagnosis post mortem. 

In two of the cases the right phrenic nerve was involved, and in seven of 
them, the left. Three of the cases occurred in secondary carcinoma of the 
mediastinum, one of which was secondary to carcinoma of the stomach and 
the other two were secondary to carcinoma of the breast. 
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Of the remaining cases three were associated with pulmonary tuberculosis, 
two with growth in the chest and one with aneurysm of the aorta. 


GENERAL DkscRIPTION. 


А 

Disease or injury may affect either the right or the left phrenic nerve, 
causing paralysis of the corresponding leaflet of the diaphragm. The Јел 
appears to be more frequently involved than the right. In left phrenic 
paralysis, except for the fact that there is a definite pathological condition or 
a history of injury, the radiological signs are those of eventration of the 
diaphragm. ‘The points requiring investigation are those which I tabulated in 
discussing eventration. We find :— 

1. The bow line found by the paralysed diaphragm stretching across the 

hemithorax as an unbroken line. 

2. The contents of the dome are the air sae of the stomach and part of 
the colon, but just as in Petit’s eventration, the colon may Ре 
present on some occasions and at other times absent. 

3. Lung tissue was seen through the dome in some cases, in others con- 

solidation of part of the lower lobe of the lung altered the physical 

* conditions and this sign was absent. 

4. The movements of the bow line were reversed, except in those cases 
in which adhesions to the lung were present. In some of these 
cases the elevated diaphragm was fixed, in others very Slight 
reversed movements were seen. 

. The level of the stomach contents was the level of the cardiac orifice. 


De Se 


. Palpation of the abdomen produced waves on the horizontal line of 
fluid in the stomach. 

7. Displacement of the heart to the right was not a marked feature of 

these cases. 

8. Development and movement of the chest wall: The development of 
the chest was normal in all cases, and so far as I could judge from 
observation there was no difference in the expansion of the two 
sides of the chest. This question of the movements of the chest 
wall is, however, of great importance from an anatomical stand- 
point, and I am now able to show by graphic records that in these 
ases there is a difference in the movements of the two sides. Т 

- sall discuss this question in more detail later on under the heading 
anatomical considerations. | 

9. The deformity of the stomach previously described as occurring in 

e Pettit's eventration was occasionally present. 


lt is thus seen that paralysis of the left phrenic nerve, due to a patho- 
logical lesion, presents radiologically the same characteristic features as Petit’s 
eventration. Itis only a question of variation in degree, and of complications 
due to the presence of active disease. (7 
е 
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In the two cases which I record in which the right phrenic nerve was 
paralysed. the diagnosis was based on the elevation and reversed movements 
of the right leaflet of the diaphragm. 

I was able to obtain post-mortem examinations in two cases. In one ‘case 
the phrenic nerve was involved in a cancer nodule as it crossed the «oot of the 
of the nerve below this area showed complete degeneration, 
whilst a section of the diaphragm showed degeneration of the muscle fibres, 
but the changes in the muscle of the diaphragm were not so advanced as one 
would have expected. à 

In the second post-mortem the phrenic nerve was involved close to the 
diaphragm, and again degeneration of the muscle was not so advanced as one 
would expect. 

This suggests some auxiliary innervation of the diaphragm, and in the 
disseeting room branches of the intercostal nerves can be traced into the , 
diaphragm muscle. 

In * Cunningh 
read regarding the 
receive fibres from 


left lung, a section 


n's Text Book of Anatomy," fourth edition, р. 474, we 
nnervation of the diaphragm that “ it is sometimes said to 
he lower thoracic nerves." 


Recorps OF NINE Cases. Group Il. 


Case 1. W. S. male, aged 58. This man was suffering from bronchitis and pulmonary 
tuberculosis. At the X-ray examination I noted very definite reversed moyements of the left 
side of the diaphragm, and on the strength of the reversed movements I was able to make 
à detinite diagnosis of paralysis of the left side of the diaphragm due to involvement of the 
phrenic nerve. 

Post-mortem, it wa 
tissue throughout a dis 
on the affected side. 

Case 2. Н. L., mal 
complete recurrent lary 
of elevation ef the left side of the diaphragm with complete reversed movements; it conformed 
in all respects with the radiological signs described under eventration of the diaphragm. * 


found that the left phrenic nerve was involved in a mass of fibrous 
nee of 24 inches. There was atrophy of the muscle of the diaphragm 


aged 50. Та this ease there was a definite intra-thoracie growth, with 
igeal nerve palsy. The screen examination showed a moderate degree 


Case 3. А. S., female, aged 52. This was a case of secondary carcinoma of the mediastinal 
glands, ten months after а radical operation for cancer of the breast. The screen examination 
showed marked enlargement of glands in the posterior mediastinum and infiltration of a portion 
of the lower lobe of the left lung, just above the diaphragm. The diaphragm was only slightly 
raised, and its movements were limited—they were very definitely reversed. 

Case 4. C, P., male 
right phrenie nerve Wi 
slightly elevated n the 

Саве 5. Mrs. B., female, aged 45. А case of secondary mediastinal carcinoma, three years 
after removal of the left breast. The left side of the diaphragm was elevated, giving the typical 
bow line in the chest—its movements were reversed, and all the signs present described under 
eventration. 

Case 6. R. O., male, aged 47. A case of tuberculosis of the right root and upper lobe, in 
whith there was paralysis of the right side of the diaphragm with typical reversed movements. 


aged 54. * A case of intra-thoracie growth, causing paralysis of the 
| reversed movements of the right diaphragm. ТН diaphragm was 
ight side, but not markedly so, except on deep inspiration. 


agedQ56. A typical ease of carcinoma of the stomach in which there 
t of the mediastinal glands, and invasion of the base of the left lung. 
. 


Case 7. A. M., male, 
was secendary involvem 


сл 
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The left side of the diaphragm was paralysed, its movements being reversed. There was very little 
elevation гоп account of the consolidated lung tissue. Post mortem, the phrenic nerve was 
e found to be involved in a nodule of cáncer just below the root of the left lung. Histological 
preparations of the nerve showed complete degeneration, and section of the diaphragm of the 
affected side showed marked degeneration of muscle fibre, though not so marked as one 
would have expe@ted from the condition of the nerve, suggesting that there is some additional 
innervatiqn of the diaphragm, presumably from the lower thoracie nerves, 
Case 8. А. G., male, aged 59. Aneurysm of the aorta. Clinically, all the physical signs of 
* aneurysm of the arch of the aorta were present in this case, and the X-ray examination confirmed 
the diagnosis. *To the left of the aortie areh a shadow could be seen with an irregular edge 
spreading downwards to the root of the left lung. The diaphragm was elevated on the left 
side and the movements reversed. Та this case there was evidently paralysis of the left phrenic 
nerve associated with aneurysm. 
Case 9. W.S., male, aged 52. There was extensive tuberculosis of the left lung, and to a 
lesser extent, of the right. The left diaphragm was elevated and partially fixed. Very slight 
reversed movements were observed. 


ANATOMICAL CONSIDERATIONS, 


. The diaphragm, the large powerful musculo-tendinows strueture which 


separates the thorax from the abdomen, is specially suitable for radiological 
investigation because of the contrast which its he: avy shadow makes with the 


lighter shadow of the lungs. 

Its normal position varies slightly. In adults in the erect position the 
central tendon is usually about the level of the eleventh dorsal vertebra. The 
right dome rises to the height of the lower border of the fifth rib, and th® left 
to the upper border of the sixth rib. 

At birth the position of the diaphragm is higher, the central tendon being 
at the level of the eighth to the ninth dorsal vertebrae. It becomes lower when 
the child begins to walk, and gradually reaches the level of the eleventh dorsal 
vertebra. 

The right leaflet resting on the liver is visible throughout its whole extent. 
The left leaflet rests on the stomach, but here the inner part is obscured by 
the heart shadow which also obscures the outline of the central tendon. The 

e outline of the diaphragm below the heart becomes apparent during forced 
inspiration. In the lying-down position there is a marked diminution in the 
extent of the movements of the diaphragm. I have also observed that when 
lying on one side there is a lessened excursion of the leaflet of the diaphragm 
of that side. Normally the movements of the two leaflets are synchronous. 
^ During inspiration, the powerful downward thrust of the "diaphragm on the 
right side depresses the liver, etc., but on the left side the айг cap of the 
stomach acts as a buffer kng up thè force of the diaphragm movement. The 
stomaeh during an X-ray examination can be seen to alter in shape with the 
action of respiration. During inspiration it becomes shorter and broader, but 
the lowest part of the greater curvature does not alter in position. This halds 
good in whatever position the body is placed, although the air in the stomach 
may not be immediately under the diaphragm. In some of the lower animals, 
eg., the dog, cat, rabbit, the air cap,does not lie immediately under the 
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diaphragm, but it can be seen to take up the thrust of the diaphragm by its 
elasticity. The gas forming the air cap is composed mainly of atmospheric air 
swallowed in taking food. 


Movements or THE Снект WALL AND DIAPHRAGM. i 


In the cases of elevation of the diaphragm (Groups I and П) which*we have 
previously considered, | deseribed the movements of the paralysed diaphragm 
as being reversed except in those cases in which adhesions to (he lung had 
formed, preventing any movement. In Group I, Case 1, it was noted that 
after the adhesions were divided, full reversed movements of the affected 
leaflet took place, and persisted until fresh adhesions formed. This pardoxical 
respiratory movement is, T think, the cardinal feature of a phrenic paralysis. 
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A. О’В., Group I, Case 1. 


It is best observed radiologically during quiet breathing. During forced 
breathing when the accessory muscles of respiration come into play the upward, 
and outward movements of the ribs tend to flatten even a paralysed diaphragm. 

In all these cases it was noted that the chest wall was equally well de- 
velcped on the two sides, and as one of the principal actions of the diaphragm 
is to raise the lower ribs in the act of inspiration, І looked for a difference in 
the expansion of *he two sides of the chest. I was unable toesatisfy myself 
that there was such a difference. Discussing this question with Dr. MeSwiney, 
of the Department of Physiology of Manchester University, I found that some 
time ago he had designed а “ respiratory jacket," by means of which graphic 
records of the chest movements could be obtained. 

A record of the movements of the chest in the case of A. O'B., Group I, 
Case 1, was obtained, and shows an almost entire absence of movement over 
the lower ribs of the affected side, thus supporting the anatomical teaching as 
to the action of the diaphragm in ele zating the lower ribs. (‘Tracing 1.) 
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It also shows that the greatest chest movement on the left side was about 
the level of the fifth rib, although much diminished as compared with the 
right. (Tracing 3.) ` 

Another point of interest was the almost entire absence of movement over 
the left apical region. (Tracing?) Sir Arthur Keith, in the Hunterian Lectures 
on " Map’s Posture: Its Evolution and Disorders,” Lecture ПІ, В.М... 
March 31st, 1923, p. 547, in writing of the development of the apical region * 
of the lung, shows that “ for the proper aeration of the apical part of man’s 
lungs diaphragmatic movements are essential.” We are investigating other 
cases, and they will form the subject of another communication. 


Postrion or THE HEART. 


The question of displacement of the heart to the right in eventration of the 
diaphragm, large diaphragmatic hernia, and in extensive pleural effusions, is 
of interest. 

Dr. R. J. M. Buchanan, of Liverpool, recently showed at the post mortem 
examination of a case of extensive diaphragmatic hernia, that the apparent 
displacement of the heart to the right was in reality a rotation. This is also 
well seen in the radiograms of cases of large pleural effusions. 

The tefm dextrocardia has been used by some writers on eventration in 
describing this displacement of the heart to the right, but it seems to me that 
this term should only be used for cases of true congenital transposition of the 
heart, • 


THE Prrenic NERVE. 
. 
In the cases recorded under Group П we have seen how the phrenic nerve 


may become involved by disease in its passage through the thorax. 

Recently cases have been recorded by Weigert and Kofferath, im which 
the phrenic nerve has been injured in the neck with a resulting paralysis of 
the corresponding leaflet of the diaphragm. Originating from the fourth 
cervical nerve, with sometimes a not inconsiderable addition from the fifth 
and also the third, it is easily seen how the phrenic nerve may be injured ai 
ebirth. With the advance of radiology records of such cases will become 
more frequent. 
| ÆÆETIOLOGY AND LITERATURE. 


The usual statement found in the literature is that the ætiology is still 
obscure. Petit regarded the condition as being of congenital origin. 

Cruvéilhier, writing on this subject, says that it is J. L. Petit who seems 
to have given the name eventration to abdominal herniæ, that is, tb the 
displacements which result from the loosening or dilatation with thinning 
out of the abdominal walls. He regarded the diaphragm as subject to a 
loosening, exactly like that of the anterior abdominal wall, similar causes 
acting on the diaphragm. Не described the thinned out distended diaphragm 
as forming a pocket, which had lost all power of contraction and which 
enclosed the abdominal viscera. He quoted Petit’s ease only, and evidently 
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did not regard the condition as being of congenital origin. (Traité D’ Anatomie 
athologique Générale, J. Cruveilhier, 1849, Vol. I., р. 614-617). s 

Most of the cases recorded have been in adults, but there is one case of an 
autopsy of a foetus m which eventration of the left side of the diaphragm was 
found. Another autopsy of a new born infant revealed a similar condition. 
These were the cases of Pyl and Meckel, and were quoted by Laache. 
* Stein records a typical eventration of the left side of the diaphragm in a 
пећ lived twenty-six days. 

In this case the left leaflet of the diaphragm was a thin fibrhus structure 
extending high up into the thorax, with no muscular fibres. 

Thoma laid great stress on the hypoplasia of the left lung, it having been 
often noted at post-mortem examinations that the lower lobe of the left lung 
was abnermally small. He says, 7 When the lung is too small the diaphragm 


new born child w 





Е 1. W, S., male, aged 58 years. Pulmonary tuberculosis 
and bronchitis. Paralysis of the left diaphragm. 


rises to fill the space in the pleural cavity, dragging the intestinal contents 
with it.” 

Doermg put forward the theory of a congenital deficiency of the muscles of 
one side of the abdomen. He points out the deficiency in the muscular tissue 
of the affected leaflet of the diaphragm and the symmetrical condition of the 
thorax. The weak diaphragm fails to expand the lung, and assumes the high 
position dragging the viscera with it. This theory is not supported by the 
post-mortem ex: uninations, as the condition of atelectasis has never been found. 
It is teresting tg note that "Thoma, in support of his theory that the lung is- 
chietly at fault, cites the presence of muscular fibres in the diaphragm, whilst 
Doering cites the 
support of his opinion. 

Baetze regarded it as developmental, whilst Vogel thought there Was a 
eougenital predisposition with degenerative changes in the muscular fibres. 


Motzfeldt thought it due to :— 


eficiency of muscular tissue in the diaphragm as a reason in 


1. Primary aplasia of the musculature with secondary atrophy and de- 
I 


generation of the phrenic nerve. 
. . 
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e 
Case 2.—H. L., male, aged 50 years, Intra- CASE В. А, S., female, aged 52 years, Secondary 
thoracic growth with paralysis of the left carcimona of lung with paralysis of the left 
diaphragm. diaphragm. 
e. 
• 





е 
CasE 4.—C. P. male, aged 54 years, Intra- Case 5. — Mrs. B., female, aged 45 years. 
thoracic growth with paralysis of the right Secondary mediastinal carcinoma with para- 
diaphragm. lysis of the left diaphragm. 
б е 
г . А 
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| . 

Pleural effusion. Large pleural effusion — CASE 7,—A. M., male, aged 56 years, Secondary 
left side—edge of which extends beyond the carcinoma of lung with paralysis of the left 
middle line. The heart is shown on the diaphragm, 


right side—rotation of heart. The electro- 
cardiozraphic tracings were normal. Note 
the displacement of the trachea and of the 
oesophagus, in which is a little bismuth food. 





Case 8,—A. G., male, aged 59 years, Aneurysm Case 9.—W. S., male, aged 52 years, Old stand- 
of the aorta with paralysis of the left ing pulmonary tuberculosis with paralysis of 
diaphragm. ы the left diaphragm. 

. 
. 
е е , 
= Е А 
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Dissection of neck, by Dr. Wood, Anatomy Department, Manchester University. 
Showing the phrenic nerve arising from the cervical plexus, 3-4-5, The 
descendens cervicis is held to one side by a hook, 
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2. Primary aplasia and atrophy of the phrenic nerve with secondary 
muscle degeneration. : ` 
3. A combination of (1) and (2). | 

Tennant recorded quite a unique case of a man, aged sixty. He found 
post-mortem the anterior one-third of the left leaflet of the diapltragm normal, 
.but marked off behind from the rest by a band extending from the tenth costal 
cartilage to the central tendon—the posterior two-thirds of the vault was lax, 
flabby and pushed up towards the neck in the form of a large pouch which 
contained a large empty stomach and part of the transverse colon. The left 
crus and remainder of the diaphragm were normal, as were also the lungs and 
heart. The left phrenic nerve was examined microscopically, but the sections 
did not show any abnormality. There was nothing to support the view that it 
was caused by any morbid condition of the lungs or pleura. The chest was 
not contracted. He regarded it as “а case of congenital imperfect dif-, 
ferentiation of the diaphragm.” 

Lawrence, in 1852, reported a case with the post-mortem findings, in the 
Lancet, and this same case is again reported in the Lancet by Marsh in 1867. 
It was a typical case of eventration found post-mortem in a man, aged thirty- 
three years, who had died of pneumonia. “ The left half of the diaphragm was 
arched up to the third intercostal space, and the stomach, which was extremely 
large, was pushed up so high as to be nearly concealed by the ribs.” The right 
side of the diaphragm was normal. The left leaflet was a grey fibrous trans- 
lucent structure with * very fine short stria of muscular fibres extending from 
the inner surface of the ribs and ligamenta arcuata for the distance of 6-8 
lines.” Marsh states further that “ Mr. Paget thought the defect a congenital 
one” and that “there appeared, notwithstanding this defect, to be sufficient 
respiratory power. The patient breathed very forcibly in his dyspnoea, and in 
auscultating him the movements of the chest appeared just as in an ordinary 
double pneumonia. The left side of the chest certainly moved freely, and the 
patient often lay on his right side.” 

Sailor and Rhein described a case of a farmer aged twenty years in tvhich 
post-mortem a skiagram was taken which showed an eventration of the left, 
side of the diaphragm. The points of note in this case were the displacement 
of the heart to the right, the presence of muscular fibres in the left leaflet and 
the congenital malformation and hypoplasia of the lung. | 

Other cases similar to those which I have quoted have been recorded by 
Crispino,. Froridp, and Widenmann whose case was also reperted by Glaser. 
In tbis ease 'of Widenmann and Glaser it is of interest to note that the patient 
suffered from gastric symptoms, and on two occasions heematemesis occurred. 

Injuries to the phrenic nerve may occur at birth and recently Weigert and 
Kofferath have recorded cases. 

Weigert's case was due to trauma during delivery. The left half of the 
dtaphragm was elevated and all the radiological appearances of an eventration 
present. He observed ив case until complete recovery took place in the course 
of about two months. | 


ARCHIVES OF RADIOLOGY AND ELECTROTHERAPY 83 


Kofferath describes "a case of right-sided Erb paralysis and paralysis of 
the phrénicus following forceps delivery." The X-ray examination showed an 
abnormally high position of the right half of the diaphragm. The right leaflet 
moved in a totally abnormal manner ; on inspiration it rose, and descended on 
expiration. After four days respiration became apparently quite normal and a 
later examination showed normal conditions. 

It is obvious from a study of the literature that the writers have бай. 
their theories of the гепојору of eventration of the diaphragm very largely on 
observations'of the individual cases which they have recorded, and up to now 
no one has recorded more than one case. 

This, [ think, explains the conflicting opinions of the various writers and 
the statements that the etiology is still obscure. 

It must be admitted that some of these cases are of congenital origin, for 
we have seen that one case occurred in a fœtus; but they cannot be ascribed 


to a failure in descent of the diaphragm, because in all the post-mortem 


accounts, and in two of my cases which were operated on, the skeletal attach- 
ments of the diaphragm were normal. ‘ 

If, in trying to elucidate the problem, we turn to the embryology of the dia- 
phragm, a subject which presents many difficulties, we find in “ Embryology ” 
(Prentiss "ап Arey), 1920, that “ The diaphragm, according to Broman, is 
derived from four sources : (1) its ventro-pericardial portion from the septum 
transversum, its lateral portions from (2) pleuro-pericardial membranes plus 
(3) derivatives from the body wall. The dorsal portion is formed from (49 the 
dorsal mesentery. In addition to these, the striated muscle of the diaphragm, | 
according to Barden (1900), takes its origin from a pair of pre-muscle masses," 
which in 9 mm. embryo lie one on each side opposite the fifth recited 
segment. This is the level at which the phrenic nerve enters the septum 
transversum. The exact origin of these muscle masses is in doubt, but they 
probably represent a portion of the cervical myotome of this region. The 
muscle masses migrate caudally with the septum transversum, and develop 
спеву in the dorsal portion of the diaphragm.” 

A failure in development of the muscle mass would appear to be a reason- 
"able explanation of the :etiology of some of these cases of eventration. 

There is, however, a second cause—phrenic paralysis. 

Cases of eventration of the diaphragm due to an injury to the phrenic 
nerve at birth have been recorded, and we have seen that unilateral phrenic 
paralysis due te a definite pathological lesion gives rise to a similar condition. 

From a study of my own cases of eventration and of unildteral phrenic 
paralysis, along with those recorded by others, I would suggest that eventration 
of the diaphragm may be due to two causes :— 

1. A developmental defect in the formation of the muscular tissue of 
the diaphragm. 
2. A unilateral phrenic paralysis due to injury or disease. 
(То be continued.) . 
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A LARGE SUBMAXILLARY CALCULUS. 
By J. Н. Marner, M.B., Ch.B., D.M.R.E., Honorary Radiologist, Royal Southern Hospital, 


Liverpool. . 
„Тня following case is of interest on account of the size of the calculuseand the 
long history :— 
The patient, R.D., а male aged thirty-four years, was admitted to the Royal 
Southern Hospital with a swelling of the left side of his lower jaw. 





Calculus in submaxillary gland. 


Ten years previously the patient noticed а lump in the left side of his neck, 
extending forwards under the left mandible. It prevented him swallowing 
either fluids or solids. After a day or two, although the swelling in the neck 
persisted, the obstruction to the passage of food gradually disappeared. 

Two or three times each year the lump became inflamed, and he suffered 
acute pain. His molar teeth, which were thought to be the cause, of the 
ircuble, were extracted one by one. 

The last attack commenced six days before admission to hospital. On 
admission there was a swelling situated in the left anterior triangle of the neck, 
extending from the ear, to the mid-line under the chin. It was hard, lobulated, 
and slightly tender, but did not fluctgate. Inside the mouth there was ‘a hard, 


. 
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extremely tender tumour on the lingual side of the lower jaw. The patient 
complained of pain on swallowing. 

A radiograph was taken of the left side of the lower jaw, and showed a 
homogeneous shadow with a well defined regular outline, about the size of a 
large hazel fiut, in the region of the wisdom tooth, and a diagnosis of sub- 
maxillary calculus was made. à 

The technique employed was as follows: the patient was lying on the 
table on his baek with the head tilted upwards and to the left, the plate being 
placed on the left side of jaw, and the rays being directed slightly upwards 
between the horizontal rami. 

Thurstan Holland (1) described a case using similar technique. Hickey (2) 
deseribed a ease in which he placed the patient on his back with the head 
hanging over the end of the table, and the film in the patient's mouth, the rays 

, being directed at right angles to a plane through the horizontal rami. In both 
these cases very small calculi are shown. 

Three cases are described in the French literature (3, 4 and 5). 

Mr. Douglas Crawford operated three days later and fognd a large calculus 
present in the submaxillary gland. 

The gland was completely disorganised and formed a sac of pus contaming 
the саїсіив, which weighed 3°88 grammes and measured 179 em. in its 
longest diameter. 

My thanks are due to Mr. Douglas Crawford for permission to publish this 
case. . 
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"WHAT CAUSES THE HEALING ACTION OF ROENTGEN RAYS? 


Summary of a paper by Dr. С. Ногакхкент, Professor Medical Radiology of the Vienna 
: University. Read before the German Roentgen Society’s Congress Meeting at Munich, 

April, 1923. А 
[ Translation by А. E. Dean, F. Inst. Р.) • 


е . 

Fon twenty-five years we have been bothering our heads over the question how 
Roentgen rays really act. We all know that Leopold Freund of Vienna was 
the fixst to describe and explain the effect of X-ray treatment. Few will 
recall his words and the first explanations of these effects. Freund assumed 
that the effect on the skin and hair was a consequence of electrical air dis- 
charges outside the tube. He believed that the rays had nothing to do with 
the matter. Freund’s observation was correct, his explanation was wrong. 
This in no way minimises his merit of being the founder of X-ray therapy. 





86 ARCHIVES OF RADIOLOGY AND ELECTROTHERAPY 


We know now that these effects are not to be ascribed to electrical dis- 
cha-ges, but directly to the action of the X. rays. То be sincere We must 
admit we know that much and not much more. As a matter of fact we are 
daily committing similar errors. Do we not attribute the so-called Roentgen 
cachexia to foul air in the X-ray room, to the nitrous gases and electrical 
discharges ? Is it not true that every new Roentgen effect reawakens that 
point of contention-—should the stimulative eflect of X rays be ascribed to 
damage done to cells or to a selective action on function of increased cell 
prodnetion ? | | 

One might even ask if the constant researches on the effects of Roentgen 
action are not really superfluous. The X-ray effects have been so carefully 
observed and minutely described that we might perhaps be contented with 
simply confirming them. 


Stephan, for example, has shown that one of the worst nephritie conditions, 


namely, nephritic retention or anuria, ean be removed by X-ray treatment. 
His discovery is none the less meritorious, although his explanation of the 
effect, namely, thate functional stimulation causes the reaction of the kidney 
epithelium may be equally mght or wrong, as was the case with Freund. 
Did not cinchona bark cure malaria long before we knew anything about w? 
Yet elucidation is the goal of the curious and the ambition of thé research 
worker. 
— Contemplate what might have become of Roentgentherapy had the first 
assumption been retained, namely, that Roentgen effects were created through 
,electrical discharges utside thetube. Radiotherapy would have ceased to exist. 
If the assumption is wrong, that ray treatment frequently causes functional 
increase, then we are in a cul de sac, and not for the first time, for it octurred 
quite recently in the case of the unit dose for carcinoma and sarcoma. In 
order not to go оп a wrong track again, we must have light as to what Roentgen 
rays really do. 
If опе reviews recent literature a peculiar contradiction will be observed. 
On the one hand we cannot but notice the formidable concentration of labour 
and material on the part of the physicists directed to the measurement of a 
dose, and the infinite pains taken to assure the equal distribution of a definite 
amount of Roentgen energy in every cubic centimetre of the radiated human 
tissues; and even when these elaborate measurements showed little prospect of 
securing further advantages, still more experiments were initiated, and with 
minute precision? to further prove whether the scattering increment would or 
would not be increased by the use of a covering denser than the tissues ; 
further, whether a dilated pig's bladder placed оп the patient for a period of 
time undefined would reduce the scattering incremert by 2 per cent. or,so. 
The tenacity with which these investigations have continued must be 
admired, but at times one feels that it is an over-estimated idea. 
* On the other hand, the problem, * How X rays really do act," has, until very 
recent times, received put very scant attention. The hypotheses of Bergonié 
and Tribondeau were readily transfgrred into biological laws without very 
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much serutiny, and even the Arndt-Schulz laws, dating as they do from the 
pre-chemistry days, are regarded as biological fundamentals. 

In medicine it is usual to prescribe а dose or quantity of a medication suit- 
able to the requirements of the individual case, and very often a relatively small 
dose gives place to a larger one. The best dose is that which had the least 
damagiyg effect and the greatest modifying result. Such is the proceeding on, 
broad lines, and as long as patients and physicians exist suitable doses will 
have to be studiously and carefully determined for each case. But with X-ray 
medication the matter seems to be different. The only thing that matters is to 
make certain that a definite quantity of energy is plugged into every cubic 
centimetre of the subjected organ, and the physicist will argue that in the 
absence of any such exact measurements there can be no question of biological 
conclusions. 

But again, in the case of X rays there arise two diametrically opposed 
“actions, one of stimulation and the other of retardation, and we are confronted 
with four counter effects, two affecting the healthy and two influencing the 
pathological tissues. Yet for the four different effects the dosage lies in close 
proximity, and instead of rejecting as unsuitable a medication because the 
proper and improper doses lie in close proximity, the gigantic task of 
ascertaining the critical doses has been carried out. Yet should we not ask 
ourselves this question: “Js there a stimulative dose?” We know that 
Roentgen rays undoubtedly destroy living cells, we know that the destructive 
action varies with the sensitiveness of the cells and with the dose етр№уеа. 
We аге informed that malignant tumours after certain treatment by Roentgen 
rays grow faster, but exact proof is not forthcoming. We are also led to? 
believe that small doses of X rays promote growth ; further, there are records 
of a whole series of experiments on seeds, buds and eggs, which describe the 
accelerated developments under X ray stimulation. Yet it must be remem- 
bered that natural growth has its own limits and is controlled and arrested. 
otherwise we should find trees growing to the clouds. Finally, we have the 
Arndt-Schulz formula as follows: small quantities of every agent stimulate, 
medium quantities retard, large quantities destroy. This formula is accom- 
modating, lucid and insinuating, and has found general acceptance as a 
biological law. 

This so-called law was used to justify the employment of powerful in- 
strumentation and large doses carried out with purely physical procedure. In 
‘spite of this the complete cure of carcinoma was not attainede Р 

In this predicament the Arndt-Schulz law was again invdked as "the 
saving angel," because in it rested the hope that with still more powerful 
apparatus and still more massive doses success might be reached. This was 
the deux ex machina. 

We all believed in this formula, at any rate we were too occupied to 
question the veracity of this old biological axiom, and it is unknown who gave 
this venerable formula its dogmatic character, yet in spite of its honest in- 
tentiotis it has been the root. of misleading and delay. * | 
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When doubts had arisen as to the truth of the formula, Pordes was the 
first to go into the matter, and he diseovered that the law had never been 
recognised by any of the sciences ; neither pharmacology nor biology accepted it. 

We find it stated, however, that every agent whose effects are those of 
stimulation and growth promotion will, if given in sufficient quantities, become 
harmful, as per example, salt, light, food, movement, all of which are ngcessary 
to human life. Yet considerable quantities must be taken to become harmful. 
Inversely stated, it would not be accepted that because a small quantity: 1s 
harmful it is right to assume that a greater quantity would be beneficial. 
Therefore, since Roentgen rays undoubtedly damage and kill cells, it does not 
follow that there is a quantity which produces stimulation and growth. 

The step forward made by Pordes appears unimportant, yet the discovery 
ig an outstanding one, when we bear in mind that we have been labouring 
for years under a false biological dogma in believing in a stimulative dose of 
X rays, and have credited any effect produced by small doses to stimulation ` 
and growth promotion. If we have persisted in this belief, it is because we 
were unaware th і, pharmacologists had discredited this law for the reason 
that they could not reconcile the law to the action of cocaine and curare, etc., 
asa stimulant in small doses. АП agents do not stimulate in small doses, 
retard in medium doses and kill in large doses, but it is known that many of 
them are harmful in any quantity. 

То what category X rays belong is a question which we must investigate ; 
at present we can only approach it on the grounds of probability. 

The records of radiology for the first fifteen years mention only the 
*retarding and damaging effects of X rays, and these were the years when only 
small intensities were employed. The doctrine of stimulation only cante into 
existence with the era of large doses. If there really exists а stimulative 
dose for carcinoma, then right up to 1915 we have been stimulating malignant 
growths ; an obvious contradiction. 

Even to-day there are no cases reported which are not open to doubt, and 
those who describe them do not venture beyond opinions, because in their 
statistic tables the column for “ stimulated and aggravated ” is absent. 

If we take it for granted that X rays can stimulate the function of adult * 
organs, such as the spleen and kidneys, then anything may be explained by it. 

The Arndt-Schulz formula must be adandoned because the effects 
attributed to stimulation by X rays are capable of another explanation. 
Pordes, in, Пів new work, refers to Stephan's book on the relief of kidney: 
inflammation‘ and anuria by functional stimulation of the epithelium of the 
glomeruli ; but let us forget this statement for a moment and ask ourselves 
whether this effect is capable of another explanation. 

When a surgeon decapsulises а nephritie anuric kidney it resumes its 
function ; the operation has resulted in the removal of pressure in the capsule. 
The cause of the anuria is due to increased pressure brought about as we 
know by a considerable influx of leucocytes. | Leucocytes, being highly sensitive 
to X rays, quickl perish under radiation. But what is probably nearer to the 
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point is that the reduction of the pressure has been brought about by the 
disappearance of the infiltrate, due to decapsulation. 

I have already trespassed on to the grounds of the next contribution and 
talked out of school. 

Pordes will describe experiments, and explain results and effects which 
open the road to future investigation ; the way to them is simple enough so 
long as one keeps an unbiassed mind and does not ignore the existing reliable 
clinical facts. 

Medical history points to the fact that truth generally lies in simplicity. The 
tubercle bacillus brought into existence diseases called scrofula, caries and 
consumption. Exanthema, gumma and paralysis resolve themselves into the 
primary effect of one agent, and when Roentgen medication is thoroughly 
understood we shall regard it as a single mechanism and not one of two 
contrary mechanisms. 





IN EXPLANATION OF THE ACTION OF X RAYS IS IT 
NECESSARY TO ASSUME FUNCTIONAL AND GROWTH 
STIMULATION ? 

By Dr. Fnrrz Porpes. 
Summary of a paper read before the German Roentgen Society's Congress, Munich, Aprif, 1923. 


| Translated by A. E. Dean.| 


. 
Ir igasserted that small quantities or doses of X rays are capable of 
stimulating the process of development and function of living cells. This 
assumption emanates, as you know, from certain subjective impressions 
gathered from the treatment of carcinoma, but these hypotheses have never 
been satisfactorily proven. 
This seems to be attributable in a great measure to the fetish of the Arndt- 
Schultz formula, which had become a dogma and an obsession. 
The Arndt-Schultz formula is as follows :— 
Small quantities of a medication stimulate. 
Larger quantities of a medication retard. 
Very large quantities of a medication destroy. 


This formula, perhaps by its plausibility, had assumed fhe elaracter of а 
biological law, and in principle it was applied to all medications and agents. 

From a comprehensive review of the literature of pharmacology, the 
following is noteworthy and significant :— 

With a large number of medications, if applied in small doses, the effect in 
the early stages might be regarded as stimulative. 

For instance, the absorption of alcohol in small quantities produces 
excitation in the early stages of its effect, but this is in, reality not a stimulation 
зші generis, but a quieting of consecutive sensations. 
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The effects appear to consist of a succession of functional disturbances; 
commencing with the cerebral centres, excitation giving place to the other 
effects, which terminate in a general narcosis. [n these cases small doses act 
precisely as do large ones, but in a different degree. У 

If, therefore, opposite effects are produced by small doses, then the 
apparently stimulating effect 1s not real, but a paralysing one. x 

Many medications do not produce this reversal of action ; small doses act 
on the cells in the same way as medium doses. | 

Strychnine in small doses raises tone. у 

Medium doses produce cramp and spasm. c. 

Large doses result 1n tetanus. . 

The effect is only one of degree, the processes are the same. In the case 
of curare and cocaine, small doses do not produce an effect contrary to that of 
large ones. 

I am told by a competent pharmacologist that the Arndt-Schultz law 
cannot be regarded as an entirely safe rule, yet medicine accepted it for years 
and has been influenced by it. 

If then we as radiologists abandon the law, then we cannot reasonably 
entertain the stimulating action of small doses of X rays. It may exist, but I 
doubt it, and the doubt seems to be justifiable for the following reasons :— 

I: is well known that the cells of the human organism are dependent on 
the action of several agents to which the cells are accustomed, and their effect 
prodwces stimulation, as for instance light, heat, oxygen, carbonic acid, 
potassium, calcium, ete. ; these aet on the whole nature of the organ, and 
Among them must be sought those which act directly on the cells and seem 
natural to them, and under certain circumstances act as cell stimulants, but 
even these when applied indiseriminately can become harmful and even lethal, 
not only to the cells but the organism. 

Therefore, agents which are not natural to the cells, or inadequate agents, 
cannot with probability be regarded as stimulants. 

Pharmacology provides other instances—curare, cocaine, strychnine. 
These are agents not natural tothe cells and to which they are not accustomed. 
X rays may be considered in even a higher measure as unnatural to the cells, 
and exert an effect to which they eannot be physiologically accustomed, and so 
it is Irrational to attribute a stimulating action to them. 

There is, further, a series of experimental findings to hand, which were 
carried out hens’ eggs and seeds, but they led to nothing conclusive. АП. 
embryos His d the same common peculiarity ; they have to complete certain 
predetermined processes of growth within a predetermined time, and an 
application ої X rays upsets this process and results, not in a physiological gain, 
but on the contrary in a considerable damage and retrograde action, which may 
be caused by hastening of the process, but in any case it is not a real physio- 
logical stimulation, because, although the incubating period of the embryo 
eggs was shortened, the chicks lost their acquired strain and characteristics 
and east back to the primitive type. „This fact leaves food for thought as to 
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what might result to the human embryo if subjected to а stimulative dose of 
X rays during gestation. 

If we irradiate eggs the incubation period is shortened and the chickens 
are ‘hatched soon, but there occurs something noteworthy. Highly bred 
chickens, such as game fowls, lose the particularities of their strain and cast 
back te the commonest of types. Should these fowls be considered as 
physiologically improved ? 

` More significant are the results of the experiments of Weber, who irradiated 
lilac buds, which came quickly to maturity but also developed necrosis and 
perished. In this case it cannot be admitted that there is a real stimulation ; 
in reality the result is a complicated retrograde action, resulting in an 
inferior product. On fully developed organisms no information on the growth 
has been gained. Yet because the teaching data have been gathered from 
doubtful results, obtained by the use of buds and eggs, which are quite 
unsuitable objects for experiment, and because it is possible to hasten their 
growth and at the same time so adversely affect them that the final result is 
a deteriorated product, it has been assumed that X rays would accelerate the 
development of all organisms, even those of the adult human being. 

No, gentlemen, the assumption of stimulation is not sufficiently proved to 
be accepted as a working hypothesis, and far less is it fit to be adopted as a 
fundamental law. 

Let us for a moment consider the other aspect. It is common knowledge 
that X rays have the power of injuring and destroying living tissue, and in 
order to explain this X-ray effect, without the stimulation hypotheses, the 
following point must be elucidated : What is the type of cell comprised in # 
radiated area which possesses the highest sensitiveness to radiation and which 
in consequence would be the most prone to injury. Then it is necessary to 
ascertain the diminution or elimination of that particular type of cell, and 
whether its disappearance always produces the same effect. If we can do so, 
then X rays may be regarded as a uniform mechanism, our difficulties become 
lightened and chaos ended. And I think I can show by а few examples that 
the therapeutic effect of X rays, even those so-called stimulative, can be ex- 
plained in a simple manner. Let us for a moment enquire which type of cell 
in an inflammatory field exhibits the greatest degree of sensitiveness ; we 
‘know now that it is undoubtedly the white blood corpuscles, that the leucocyte 
infiltration possesses the highest degree of sensitiveness, and consequently is 
‘the first to be destroyed. It may be urged that the X-ray фе will only 

harm and not heal, because the leucocytes and phagocytes rally to the defence 
of the organism in a remarkable manner. | 

Ygt may I refer to the views of the pathologist Lubasch, in the “ Lehrbuch 
von Aschoff.” “Nature does not in every case act judiciously. These 
reparative infiltrations are frequently produced i in such abundance that they 
act oppressively on the cells of the organism, a condition termed excessive 
defensive reaction." 

Is it not natural and probable that а series of certain X-ray effects, un- 
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satisfactorily explained hitherto, may be attributed to a reduction of the 
pressure brought about by a decrease of leucoeytes due to X rays, such as, for 
instance, in phlegmon, erysipelas, parametritis, glandular tumour, chilblains, 
ete.? The removal of nephritic anuria, mentioned by Holzknecht, is also capable 
of the same explanation. The leucocytic infiltration of acute nephritis increases 
phe pressure inside the kidney capsule, which pressure disappears with X-ray 
treatment and the function of the organ is restored, apparently just as well as 
with surgical decapsuling of the kidney. ; 

Hence the theory of the resumption of function on the part of the epithelium 
of the kidney is extremely improbable. 

Starting off with this conviction, Doctors Neuda, Kriser and myself initiated 
a series of experiments to establish whether X rays would not bring about a 
deinflammation by a reduction ої leucocytes in cases of croupous pneumonia, 
and distinct improvement was apparent in every case observed, and what was 
most important was the reduction of the leucocytes in no wise adversely 
affected the patients ; on the contrary, the reduction of leucocytes materially 
assisted the healing process. 

Another example is that of Stephan and Fraenkel, who attribute the 
stimulation dose ої X rays in tuberculosis to be due to the production of young 
connective tissue cells. s 

But let us argue from another standpoint. Let us enquire what cells in a 
tuberculosis group are most sensitive to the rays, če., the most readily destroyed, 
and “gain the answer will be the leucocytic infiltration, and it is common 
knowledge how readily leucocytes in a tubereulous area respond to X-ray 
*reaiment. The cause in all probability simply lies in the destruction of 
leucocytes. : 

The reduction in the number of leucocytes permits the free infiltration of 
the auto-tuberculin, producing, as Iselin states, an active auto-immunisation,and 
in this manner many effects resulting from X-ray therapy of pulmonary 
tuberculosis may be explained. The fever and local reaction which take place 
after each sitting may be thus explained. . 

The extreme sensitiveness of the leucocytes explains the beneficial results 
from judicious dosage, and the assumption of a stimulation dose is superfluous. 

Further, why in lung tuberculosis should only those productive elements 
which already possess sufficient fibroblasts (connective tissue) respond promptly, 
whilst those which need stimulation remain so refractory ? 

All thesgmwartifestations are capable of explanation if the problem of the 
cell sensitiveness or selective action ів accepted. 

Without going further into the subject of unexplained X-ray effects, 
assumed in some quarters to be due to X-ray stimulation, may I suggest, for 
instance, that the accelerated passage of blood in a radiated spleen is a 
much simpler explanation than that of a stimulation of the function of the 
spleen. 

Amenorrhcea, resulting from small X-ray doses, is probably due to the re- 
duction of pressure and not to stimulation, as generally assumed, but it might 

е 
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conceivably be due to an outflowing of hormones, through the destruction of 
the more mature of the follicles. 

The results of experiments carried out in the Viennese Institute of 
Embryology seem to confirm in a very large measure the statements previously 
made. ж 

Hitherto the recognised law of X-ray sensitiveness assumed that the cell 
nucleus constituted the most vulnerable part and was most sensitive to radia- 
tions, but this is not so. I can affirm that in many types of cells the X-ray 
disturbance ‘will be much moreactive in the plasma than in the embryo. 
To investigate this, one must examine the condition of cells of mature organisms 
immediately abor radiation. А safe line of experiment is to exclude, as 
unsuitable for experiment, all rapidly growing organisms such as eggs, buds 
and seeds, and devote our efforts to elucidating the different degrees of 
sensitiveness between cells and the components of the cells of the different 
organs of adult mature animals and note how and at what time after radiation 
the change takes place. 

In conclusion, one may say that all the X-ray effects are compr ehensive, if 
we keep in iind ihe different degrees of sensitiveness of the cells lying in 
the radiated zone; and if we investigate the result arising from the 
elimination of these particular cells and note the biological effects on the organ, 
we shall arrive at the conclusion that all X-ray reaction may be regarded as 
one uniform mechanism, which consistently delays real growth, and is quite 
irreconcilable with the hypothesis of stimulation. • 








FIFTH ITALIAN CONGRESS OF RADIOLOGY 


Охокв the auspices of an Honorary Committee, ої which Professor О. M. 
Соввікі is the President, and with the support of Н. E. Senatore GIOVANNI 
GENTILE, Minister of Public Education, the Fifth Italian Congress of Radiology 
will be held at Palermo on October 18, 19, 20, 21, 1923. Particulars can be 
obtained from the Secretary, Dott. Senor SaLvaronE, Via Alloro, 58, Palermo, 
Italy. 





s APPOINTMENT. p 
NEWCASTLE INFIRMARY. 


Ат а meeting of the House Committee of the Royal Victoria Infirmary, Newcastle, Mr. R. G. E. 
Mortimer, Vice-Chairman, presiding, Dr. Harold Ernest Gamlen, M.B., B.S., D.P.H., a member 
of the Róntgen Society and British Association of Radiology and йөгер, was appointed 
honorary assistant in the electrical and massage departments, Dr. Gamlen, who resides at 
Jesmond Road, Newcastle, has had considerable experience in radiology and radium thefapy, 
and acted as radiologist to the 13th General Hospital in Frange, and later as a consultant 
radiologist to the Italian Expeditionary Force during the war. 
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Obituary. 


Ir is with much regret that we record the death of Dr. Ettie Sayer оп July 7th, 
1925. After a prolonged period of ill health she died at the early age of 48. 
"Members of the Section of Electrotherapeutics of the Royal Society of Medicine 
will remember her frequent attendance at the meeting of the Section, and the . 
bright and vivacious manner in which she took part in the discussion and gave 
her experience in matters of electrotherapeutic interest. 

Dr. Sayer received her medical education а, University College, and at the 
Royal Free and Queen Charlotte’s Hospitals, and in 1899 she obtained the 
degrees of М.В., B.S. of the University of London. After holding appoint- 
ments as house surgeon to the Tunbridge Wells Ear and Eye Hospital, and 
registrar to the St. John’s Hospital for Skin Diseases, she went to South Africa - 
as physician to the Cowley Mission to Mahommedan and Kaffir Women, and 
was afterwards made plague medical officer to the Cape Government. After 
her return to England she was appointed assistant medical officer to the 
Educational Department of the London County Council, and acted in this 
capacity from 1902 to 1907. а 

Although Dr Sayer made the practice of electrotherapeutics her specialty 
and conducted a successful practice in this subject, there were many other 
matters in which she took a keen interest and worked hard. She was a 
staunch supporter of women's suffrage. The welfare of feeble-minded’: and 
enorally defective children occupied much of her time, and she was consulting 
physician to the National Society for the Welfare of the Feeble-minded.. She 
of the Councils of the Psycho-Medical Society and of the 


was also à member 
Eugenies Society. 
She was the author of a book on medical electricity and light for the use 
of nurses, and she wrote papers on electrotherapeutics, on the causes and 
treatment of inebriety, the deterioration of vision during school life, and on 
morally defective children. She was a Fellow of the Royal Society of Medicine 
and of the American Eleetrotherapeutie Society. 
А keen and assiduous worker, Dr. Еше Sayer never spared herself, and 
will be mourned by a wide circle of friends. . 


her untimely deatl 


"Ро 
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NOTES AND ABSTRACTS. 


Application of X rays to Chemical Analy- 
818. -Спосккв(Воепісеп Congress, Munich, 
1923).— X-ray spectroscopy at present enables 
one already to obtain simple qualitative data 
concerning an element or elements in a com- 
pound or subgtance. The author relates a 
new research, which not only permits of 
qualitative estimation, but enables precise 
quantitative estimations to be carried out. 

. Asan example he cites percentage estimation 
of the barium in a test tube to be 5:3 per cent., 
which was approximately that given by 
chemical methods, viz., 5:8 per cent. Up to 
a certain point intermingled foreign substances 
do not interfere with, nor have they any 
appreciable influence on, the measured result. 

The nature of the chemical combination and 
the physical form of the material under 
examinatign is of no importance, such as 


saline solution, blood, etc., which adds 
significance to the research. 
<- Radiographic Localisation of Spinal 


Lesions by Sicard’s Method.—Percy SARGENT 
(Brit. Med.. Jour., Vol. II, 1923, p. 174).— 
Sargent describes three cases in which the 
diagnosis was made by Professor Sicard’s 
method, which consists of localising certain 
spinal lesions by radiography after injecting 
an opaque fluid into the spinal theca. 

Briefly, Professor Sicard’s method is as 
follows: A small quantity, between 1 and 2 
с.ст., of lipiodol is injected into the spinal 
theca through a puncture in the sub-occipital 
region, the patient being in a sitting posture. 
Lipiodol is a heavy oily fluid, consisting of 
* huile d'oeillette" containing 40 per cent. of 
iodine, and is remarkably opaque to the X 
rays. The lipiodol sinks slowly downwards, 
and is avrested "аб any point of occlusion of 
the spinal theca, so that the upper limit of 
the tumour, for instance, can be accurately 
demonstrated by X-ray examination. Simi- 
larly, the lower limit of such a tumour can be 
shown by injecting the lipiodol through а 


lumbar puncture, and taking a skiagram 


with the patient in the Trendelenburg posi- 
tion. : 
The skiagrams of the three cases Sargent 


describes were excellent, and must have been 


C. P. G. W. 


A Method for the Localisation of Brain 
Tumours in Comatose Patients.—W. Е. 
Daxpx (Surg. Gynec. and Obst., May, 1923, p. 
641). Dandy's method is to trephine over 
the occipital lobes of the cerebrum puncture 
the lateral ventricle and inject indigo-carmine. 
If one or two cubic centimetres of indigo- 
carmine are injected into the lateral ventricle, 
aspiration of the contra-lateral ventricle will 
easily indieate whether or not the two lateral 
If the 
dye does not pass from one ventricle to the 
other, there must be a tumour in the anterior 


of great value to the surgeon. 


ventricles are in free communication. 


or the middle and got the posterior cranial 
If both ventricles are dilated and the 
dye passes freely to the opposite side, the 
tumour will be in the posterior cranial fossa. 
Exceptions to the latter assumption are some 
pineal tumours and also those long-standing 
cases of hydrocephalus where an artificial 
communication between the lateral ventricles 
has resulted from pressure atrophy of the 
septum pellucidum. This dye test is al$ 
useful in deciding whether the lateral ventricles 
communicate with the cisterna magna or the 
spinal subarachnoid space. C. P. С. Ж. 


fossa. 


Fractures in Transplanted Bone.— 5. L. 
Haas (Surg. Gynec. and Obst., June, 1923, р. 
149).— Haas has carried out a series of animal 
experiments on dogs. The bones used were 
the metacarpals and metatarsals. Asa result 
of his experiments Haas came to the conclusion 
that fractures in transplanted bone, even when 
buried in muscle, united firmly and ina similar 
manner to a fracture under normal conditions. 
On the óther hand, fractures in boiled trans- 
planted bone never united-ur showed any signs 
of proliferation or attempt at repair. Осса- 
sionally a small area resembling new bone was 
noticed on the surface, which bore no relation 
to the fracture and was possibly of metaplastic 
origin. It was very interesting to note that 
fractures in transplanted bone, in which one 
half was boiled and the other half was five, 
even when buried in muscle under favourable 
conditions, united. C. P. G. W. 
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THE CAUTERIZATION OF ADHESIONS IN ARTIFICIAL PNEUMO-* 


THORAX TREATMENT OF PULMONARY TUBERCULOSIS 
UNDER THORASCOPIC CONTROL. 
Ву Н. C. JaconpaEvs, М.р.“ 


(From the Medical Service IT of the Serafimerlasarett, Stockholm, Sweden. Professor H. C. 
Jacobaeus, Director.) 


(Reprinted, with permission, from the Proceedings of the Royal Society of Medicine.) 

" For about ten years [ have been occupied with endoscopy of the serous cavities, 
peritoneum and pleura. At first I was interested only in the diagnostic 
advantages which could be gained by such a method. In a case of ascites, 
after tapping and replacing the fluid by air, I could by endoscopy get a clear 
view of the alidominal organs. There was thus no difficulty in diagnosing 
liver eirrhosis, malignant tumour, Pick's disease, syphilis, ete. Further, in 
carcinoma and tuberculosis of the peritoneum, I could see changes character- 
istic of, these diseases. After first performing endoscopy, or laparoscopy, only 
on patients with ascites, I have, during the last few years, to a larger extent, 
also carried out the examination on patients without ascites and thereby 
widened the scope of the method considerably. I have further combined 


* At a Joint Meeting of the Section of Electro-Therapeutics with the Roentgen Society, at Man- 
chester, November 17th; also delivered as an Occasional Lecture at tne Royal Society of Medicine, 
November 22nd, 1922. 
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laparoscopy with simultaneous X-ray examination of the abdominal organs, 
with the air still left in the abdominal cavity, performing the latter actording 
io the methods of Long, Weber and others. "These methods of examination 
complement each other in a very successful way, especially with regard to 
disease of the liver and the spleen and the formation of adhesions im the 
abdominal cavity. It is not yet possible to judge how great a value they may 
obtain in practice. 

Without doubt, 
examination of the 
to the chest cavity 


ihe predominant value of endoscopy centres around the 
pleural cavities, the so-called thoracoscopy. ‘With regard 
here is, as we know, nothing corresponding to exploratory 
laparotomy. Further, thoracoscopy is so simple a method that it can be 
performed without inconvenience in every exudative pleurisy which is available 
to a thoracocentesis. The ocular examination of the pleural surfaces is im 
most cases relatively complete. In cases of so-called idiopathic pleurisy I have 
also succeeded in finding distinct tubercles in most of them. In the differential 
diagnosis of tumours and pleurisy of other origin, thoracoscopy 1s likewise of 
no small value. Affer some practice it is at least possible, with some degree 
of certainty, to differentiate between tumour metastases and tuberculous 
changes. In doubtful cases one can by test-excision, performed with the aid of 
thoracoscopy, decide the nature of the pleurisy in any special case. ven solid 
intrathoracic tumours can be observed by thoracoscopy, and their relations to 
neighbouring structures, lung, thoracic wall, ete., ђе determined much more 
clear than by any other method. Ву this an evident practical advantage for 
an intended operation is gained. As we shall see further on, this is its 
Principal use in major surgery. 

The second, and, from a practical point of view, the most important* field 
for the use of thoracoscopy comprises those surgical operations which can be 
performed directly under guidance of this method. Ву thoracoscopy, in the 
pneumothorax treatment of lung tuberculosis, an especially fine picture of cord 
or membrane-like adhesions between lung and thoracic wall is obtained. This 
led me to try to work out a method of removing such adhesions as impede 
the treatment under the guidance of the thoracoscope. It is а well-known 
experience that a single cord-shaped adhesion, which attaches the lung to the 
thoracic wall and thereby prevents collapse of a cavity, may lead to the failure 
of the whole treatment in artificial pneumothorax. A recently published paper 
by Gravesen, from Professo» Saugman’s sanatorium, contains the following 
tables, whieh prove the injurious results of these adhesions :— e 

Taste Т.—С 


ASES WITH COMPLETE PNEUMOTHORAX WITHOUT ADHESIONS. 
(Three to thirteen years after discharge.) 


Able to work ... sss sie se ... 23 = 70:2 рег cent 


(J 
Not able to work — le 21 > 
Died from tuberculosis за ix as 1le2994 5; 
Died from other causes -—- M TO l= 2-1 " 
з; Unknown 12 21 А 
37 
е О 
. * . * 
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TABLE IT.—Casks WITH COMPLETE PNEUMOTHORAX BUT WITH LOCALIZED, 
. EXTENSIVE ADHESIONS, 
Able to work... iss е -— ... 14 = 334 per cent. 
. Died from tuberculosis E ses .. 28 = 662 „ 
. 42 
e Тавље IIL—Casks WITH INCOMPLETE PNEUMOTHORAX WITH More or Less . 
EXTENSIVE ADHESIONS. 
. Able to work ... fos ses id ... 5 = 114 per cent. 
Died from tuberculosis © ДЕ .. 39 = 86:7 a5 
Died from other causes T a 55 l= 22 „ 


45 
The injurious influence of the adhesions is plainly demonstrable from these 
tables, which also give one an impression of their frequency. I cannot here 
enter into the different methods attempted by others for the removal of such 
adhesions. I can only say that none of them has attained any practical 
importance. 

As it was rather easy to observe the above adhesions eby thoracoscopy, the 
idea occurred of cauterizing them by introducing a galvanocautery through 
another opening, under the guidance of the thoracoscope. My first attempts 
were made in 1913, and since then I have performed, altogether, seventy-five 
such operations. The operation has been further performed in more than 
thirty cases by Saugman; of these his assistant, Gravesen, has published 
sixteen. Twelve cases have been published by Holmboe and twenty more 
cases by Skürgard and others, six by Somme, six by Begtrup-Hansen,'three by 
Christoffersen, and ten by Dahlstedt. То date, certainly about 200 operations 
һауе been performed. To obviate the opprobrium that must follow failure in 
performance one must ascertain what cases are likely to sueceed under the 
method and to reject those in which the operation may prcve diffieult or 
perhaps dangerous. 

TECHNIQUE. 

‘The preparations for the operation need not be very extensive. It is not 
e necessary to give the patient morphine beforehand. If he is very anxious І 
find it better to give him bromide, luminal or similar remedies. One patient, 
in my experience, who was given morphine, had an idiosynerasy for її, so that 
during or after the operation that patient became sick, and the act of vomiting 
set up a severe cutaneous emphysema, which Чеуеоре from the puncture 

` opening.in thé chest wall. 

It is of the first importance to be sure that the electrical apparatus is in 
perfect working order. 

Inemediately before the operation my practice is, after the method of 
Saugman, to make а fluoroscopic examination and draw the points of attach- 
ment of the adhesions and their extensions on the patient's chest. This is a 
very good guide to the place for introducing the thoracoscope, since it is alwhys 
essential to have the light as near the field of operation as possible. 

, The patient is placed on his healthy side with a large, hard roll-pad under 
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arm as possible, and with a smaller pillow under his head. 
The object of this posture is to get ihe pneumothorax half of the chest as 
convex as possible. It is also advisable to let the patient's arm on the operated 
side lie upward and forward, so that the scapula is pulled upward and outwatd. 
The chest wall gets thinner, the interspaces are more easily felt, and the local 
aesthetic can be given with more assurance if the thoracoseope can be 
introduced higher up on the chest wall without difficulty. 

A- the operation proper I first introduce the trocar for the thoracoscope 
after а careful local anesthesia, generally one to three interspaces below the 
level where the adhesions are marked by means of the fluoroscope. This is 
of course not possible if the adhesions are localized to the apex, but one has 
to try to find an interspace as high up in the interscapular area as possible. 
The higher up on the chest wall one gets the denser are the muscles and the 
more difficult it is to make the anesthesia quite effective. 

The thoracoscopy, which is first performed, aims at giving as complete an 
insight into the conditions in the pleural cavity as possible. If it is a matter 
of single cord-shapesl adhesions, then it is rather easy. In introducing the 
thoracoscope rather far back near the spine, before the thicker dorsal muscu- 
lature begins, one gets the longitudinal direction of the lung at right angles to 
the thoracoscope. In this way it is possible to get a survey of the lung in its 
longitudinal direction. As the adhesions generally extend from the lung to the 
chest wall at a more or less wide angle, it is evident that with this direction of 
the thóracoscope and the field of vision it will be easy enough to find and 
lgealize. the adhesions in question. If the adhesions are membranous “the 
difficalties are greater and no rule can be established, but after some practice 1t 
is in most cases possible. The same is the case if the lung is broadly attathed 
to tke anterior or 


the chest as near th 


posterior chest wall, and also with narrow adhesions in 
different directions. Only experience can solve the difficulties.in such cases. 

I generally introduce the trocar for galvanocautery into the lateral region, 
most.y perhaps in the anterior axillary line. In this way the galvanocautery 
is inserted in a direction parallel to the longitudinal direction of the lung and 
chest wall. It is desirable to be able to move the galvanocautery along the 
inside of the chest wall as extensively as possible. This is best attained by 
an incision in the lateral region where, on the whole, with regard to posteriorly 
and anteriorly fixed adhesions, it can be done within a less restricted area’ 
гаг ег back. With regard to adhesions which extend directly laterally, it 1s 
better to enter a little more forward, for example, in the anterios axillary line. - 
ral region, it may easily happen that in handling the grip of 
the electric burner one’s movements are hindered by the patient’s hip bone. 

The other stage of the operation, the auterization itself, is then begun. 
It ought to be carried out with quite a weak glow, and slowly. Its difficulty is 
intimately dependent on the thickness and the extension of the respective 
adħesions and on the indications upon which the operation may be based. I, 
therefore, pass on to the description of the operation itself. 

The galvanocautery is carefully introduced in the direction in which the 


If one enters the la 
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adhesion is presumed to be situated. With some experience this is fairly easy 
of accomplishment, and I have many times introduced the cauterizer directly 
on to the adhesion which I desired to burn off. If this does not immediately 
succeed, the adhesion has to be found with the thoracoscope in the thoracic 
cavity, whith, to begin with, may give rise to certain difficulties. After this, 
the ptatinum point should touch the adhesion at the spot selected for cauter- 
ization. Asageneral rule, with cord-like adhesions, I perform the cauterization 
Where the adhesion is narrowest. Ша cavity is visible on the X-ray film, 
immediately below where the adhesion is fixed to the lung, the cauterization 
should Бе done as close as possible to the chest wall. Technically this is 
slightly more difficult, but it also causes the patient considerably more pain. In 
these cases the patient has a real sensation of a burning pain, which is diffused 
throughout the whole half of the chest. Where apical adhesions are present the 
pains radiate to the arm. If the cauterization is performed at a little distance 
(2 to 3 em.) from the chest wall, the patient has scarcely any sensation of the 
cauterization, but has mostly a disagreeable feeling of traction on the adhesion, 
caused by the pressure of the galvanocautery. • 

During the cauterization itself one has to decide the 1ntensity of the glow 
of the galvanocautery. This is of great importance, because of the possibility 
of hemorrhage. After switching on the current, it ought to take five to ten 
seconds before the platinum needle becomes aglow, and then there should be 
only a red glow. А white heat is absolutely contra-indicated. Sometimes I 
haye allowed the platinum needle to glow in the pleural cavity and then Applied 
the glowing needle to the adhesion. At other times I have first placed the 
needle over the adhesion and then switched on the current. The difference Ts 
that in the latter case one obtains a considerably slower heating of the needle. 
There is no great difference between these two methods. 

The cauterization should proceed very slowly. In slightly pressing the 
galvanocautery against the adhesion one feels how fibre after fibre is loosening. 
Then, bit by bit of the adhesion can be burnt off, until at last it is completely 
severed, when the lung collapses by its own weight, and usually а spaee of 
several centimetres appears between the two burnt off stumps of the adhesion. 

As above mentioned, the danger of cauterization is hemorrhage. On the 
one hand, it is possible to encounter such large vessels in the adhesions that 
even under cautious cauterization hemorrhages occur. This difficulty has 
scarcely been solved. Forlanini and Permin state that upon section they have 
found yeins the thickness of a quill in adhesions and on the pleural surfaces. 
I, myself, have seen varicose veins on the surface of the adhesions, but not of 
such thickness. Not infrequently I have burnt off such small veins without 
hemprrhage. Whether the larger veins also imply any more serious danger 
of hemorrhage, I am, of course, unable to decide from my own experience. 
In my opinion these vessels are not the most dangerous. "The pressure in them 
is certainly; very low, and if, in case of hemorrhage, a saline solution is injected 
in sufficient quantity, the hemorrhage should in all probability cease before it 
becomes dangerous to life. 

e 
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It is my belief that it is only when an artery is burnt right through 
that hemorrhages really dangerous to life are to be expected. Whether 
such are to be found in the adhesions also is not fully clear. The only 
microscopic investigations of cord-like adhesions, which have been made 
to any large extent, are those which I carried on some yeats ago. In 
ilem are to be found vessels, the nature of which cannot be decided. 
They have a very thick musculature; so thick that sometimes obliteration 
ensues. Cauterization of such vessels surely does not cause any hemorrhage 
dangerous to life. The retraction of the adhesion which sets in after the 
сапіетідатіоп should certainly entail a further shrinkage and probable closure 
of the vessel. 

The danger of a very serious hemorrhage arises if during cauterization 
the lung is penetrated and an artery severed. Here there is neither any 
hypertrophy of musculature of vessel wall, nor is any considerable retraction 
of the surrounding tissue to be expected. This is accordingly the principal 
danger which threatens in the field of operation. 

Only once have В experienced hamorrhage of any consequence. In this 
case there was quite a narrow thread-like adhesion. "The cauterization was 
carried out very easily and quickly, in a fractional part of a minute ; but 
afterwards blood escaped rather rapidly in drops from the parietal Siump of 
the adhesion. In all, the hemorrhage might be estimated at the most to have 
been about 200 с.е. Му impression is that there was too strong a glow of the 
galvanocautery. Other authors, such as Saugman and Skárgard, have at 
times had smaller hemorrhages, which were considered to be caused by too 
strong a glow, at least by the latter operator. 

Only once, in all the operations known to me (so far in more than” 100 
cases), has a fatal hamorrhage ensued. In one case, where the operation, 
performed by Doctor Dahlsedt, proceeded quickly, a severe hemorrhage 
suddenly set in. The blood spurted into the thoracic cavity. The prism of 
the thoracoscope became constantly splashed, and it was therefore impossible, 
under its guidance, to get at the bleeding point with the galvanocautery in 
order to stop the bleeding by means of a fresh cauterization. The bleeding 
became so severe that the patient lost consciousness. Things began to look 
very threatening. 
the catastrophe proceeded so quickly is an indication that too strong a glow 
of the platinum needle had been used. In another case, where the operation 
was performed by S 
Here the operator succeeded in stopping the bleeding by continuing to burn the 
bleeding part proximally. This method is indeed very daring, but it partly 
shows that the bleeding really comes from a pulmonary vessel and partly that 
mere chance is probably a causal factor, because it is more likely that the 
bleeding vessel was still thicker at the last cauterization. I myself have 
stopped quite small hemorrhages by holding the galvanocautery close to the 
bleeding point. Should a large arterial hemorrhage arise, I think it best to 
get as high a pressure as possible in the pleural cavity in question. The best 


he very circumstance that the burning immediately before, 


ürgard, a similar arterial hemorrhage arose from the lung. ` 


. 
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method to obtam this end should be to fill it up with saline solution, which 
ought ‘to stop the hemorrhage.. 
Му conception of the cause of the hemorrhage and its prevention is that :— 
1. The,severer hemorrhages probably, and, if so, principally arise from 
cauterization of the lung itself. : 
2. They ean most effectually be prevented by using a weak glow and by 
burning as slowly as possible. 


In previous papers I have, from a practical point of view, classified the 
adhesions into three different groups : (1) Apical, (2) lateral, and (3) diaphrag- 
matic. The limit between at least the first two classes is rather vague, and I 
have, therefore, fixed the second rib as the line between them. 

The commonest belong to Group 2, the lateral adhesions. Of my fifty 
cases, forty-five belong to this group. Some of them border on Group 1, where 
we thus find the largest and thickest adhesions below the second rib, and some 
smaller cord-like ones higher up in the dome of the diaphragm itself. Or we 
find membranous adhesions, which continue toward the apex above the second 
rib. The reason why I have separated an upper group is on account of 
the more difficult technique which is required for apical adhesions. The 
technique of these cauterizations has for its object the introduction of the 
thoracoscope as high up as possible in the back, after the scapula has been 
pushed upward and forward. Others, for example, Skürgard, have fgund it 
suitable to insert the thoracoscope in front or in the axilla. It is possible that 
this technique is convenient for certain cases of adhesions to the anterior рау 
of the chest wall, but I have no experience of this. 

The difficulty in cauterizing these adhesions lies in the following circum- 
stances. Most cavities occur in the apex of the lung, and these are attached 
to the dome of the diaphragm itself by short adhesions. The mobility of the 
lung in respiration is here rather limited, and from this it follows that these 
adhesions during life are exposed to relatively little tension and are therefore 
shart, consequently there is a risk of burning the lung. At all events. it 
is necessary to burn as close to the chest wall as possible, which often causes 
this operation to be rather painful. In this group I have had two peculiar 

„савев, In which the operation went well and the condition of the patient 
obviousiy improved, but after one or two months the patient suddenly fell ill 
with acute empyema, in one case with a mixed infection. The question 

` arises whethtr the cauterization of rather large adhesions has had any 
unfavourable influence, and whether a rupture of the lung has taken place in 
some weak point, where the burning has been performed, or whether it has 
set equite spontaneously. I cannot give any answer to this, as I have not 
had the opportunity of seeing any autopsy. I wish merely to draw attention to it. 

The lateral adhesions from the area below the second rib to the diaphragm 
are the most numerous. "They are mostly quite easy to reach. If they*are 
attached wholly in the lateral region, difficulties may sometimes arise; in this 
respect, that if the burner is also intypduced into the lateral region, the hip 
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bone may, as already mentioned, get in the way of one handling the burner 
with one hand. In such a case the best to do is to introduce the trocar for the 
burner either further forward or further backward. 

Diaphragmatic adhesions also deserve closer consideration. Im all “my 
cases of this kind it has happened that the lung above has beert attached to 
the chest wall to such an extreme degree that it has not been possible to 
undertake any cauterization there. Besides, there have been present narrow, 
cord-shaped adhesions to the diaphragm—sometimes only one, sometimes many. 
By burning them off it is possible to get the lung pushed up and thereby also 
to obtain a more complete collapse of the lung. From a technical point of 
view, the cauterization presents the difficulty that the patient must hold his 
breath during the operation, as, otherwise the adhesions are im constant 
movement. If the cauterization succeeds in a single burning there is no 
difficulty; but if, as is generally the case, the galvanocautery has to be applied 
several times on this swinging band, it can be ever so troublesome technically 
to remove such adhesions. One advantage is that the cauterization of such 
ly painless. Another question is the practical use of such 
y opinion, it is only in exceptional cases that there is any 


mM 


adhesions is comple 
cauterizations. In 
real benefit to be obtained by them. 

It is necessary before each cauterization to have ап X-ray photógraph of 
the collapsed lung with its adhesions. "The first question that arises 1s, then, 
how mueh can be judged from the X-ray pieture as to the prospects ofa 
successful operation ? In cases where only one or two isolated, cord-like, Jong 
adhesions are to be found, the indications are easy, and one can assume at 
once that from a technical point of view it is possible and very likely easy to 
cauterize the adhesions. It is more difficult to decide those cases in which 
the X-ray apparently shows too thick adhesions, or in which the surroundings 
are quite indistinct, and one does not know the nature and extent of the 
adhesions. In the latter case one has to rely on the thoracoscope. In some 
cases the X-ray picture has been misleading with regard to the possibility of 
cauterization, for from it one obtained the impression that the lung was held 
expanded by a thin membrane, which could easily have been burned off. In 
one case the lung was broadly attached to the posterior chest wall, and what 


looked like an adhesion was only a protruding ‘old from an area where the 


surfaees were matted together. The cauterization in the latter case conse- 
quently did not succeed. This*state of affairs ought to be discovered, or at least 
suspected, if an X-ray 
more have | found that if seemingly string-shaped adhesions exist near the 
anterior or posterior chest wall, they are seldom free, but are attached to the 
chest wall throughout their length. The result of cauterization in suchecases 
has been only the removal of the more protruding folds, while the larger part 
of the adhesion remained. 

Undoubtedly the best procedure in such cases is stereoscopic X-ray ex- 
amination. which has been practised in our hospital only a few weeks. | This 
method should also be of the greatest, importanee in the localization of other 


y picture is taken both from front and Баек. More and ° 
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adhesions and their disposition in the pleural cavity. I believe, however, that 
in one respect its value is subjeet to certain limitations, which are inherent. in 
the ordinary X-ray picture, which usually shows too few adhesions. I can 
state that in the majority of the cauterizations there have always been found 
more adhesiéns than were visible in the X-ray picture. This is generally of 
less importance, because the unobserved adhesions are, as a rule, so thin that 
they do not present any serious obstacle to cauterization. 

Experience shows, however, that cauterization in most cases is more difficult 
than can be expected from the Х- -ray picture. In one of my cases the X-ray 
showed very different conditions from what were actually found. It was a 
case sent to me for cauterization of a dense adhesion at the apex. From the 
X-ray photograph cauterization seemed possible, but thoracoscopy made it 
evident that the adhesion was so dense that I would not even attempt cauteriza- 
tion. The patient was referred to Dr. Key for a plastic operation of the thorax. 
On account of the apparently limited thickness of the adhesion, visible by 
X-ray, Dr. Key attempted thoracotomy in the first interspace, with dissection 
of the adhesion, as in a previous case published by us jointly. But the 
adhesion was too dense even for such an operation, since it filled nearly the 
whole apex. Later, a thoracoplasty was performed. This case is not unique. 
Both from the literature and from private information I have become familiar 
with cases in which attempted thoracotomy has shown the adhesions to be 
much thicker than was originally supposed. In these cases the oper ation was 
consequently more difficult, and involved more extensive interference than had 
been anticipated, and in the majority it had the very serious sequel of tuber стопа, 
empyema, with or without mixed infection. 

The other method to determine the possibility of operation is thoracoscopy. 
This will, according to my opinion, become more and more important in 
deciding the possibility of operation in the more serious cases, not only with 
regard to cauterization but also to other surgical methods. 

By thoracoscopy one gets a perfectly accurate picture of narrow, cord-like 
adhesions, up to the thickness of a small finger. The difficulties appear in the 
case of membranous adhesions and those attached to the surface. 


(To be continued.) 





ROENTGEN RAY STEREOSCOPY. | 


‘ By Roy Kscerrets, Physicist, Mayo Clinic, Rochester, Minn. 


Vision with two eyes enables us to see things in three dimensions. The view 
which one eye gets differs from that of the other ; the brain co-ordinates these 
two groups of sensations and we see things as а unit of three dimensions or 
in stereo. Experience enables this to be done easily and renders it needless 
for sensible effort to be applied as long ав we look at familiar scenes 
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Tn roentgen ray work we are in reality looking at the unknown, or at the 
familiar in an unfamiliar way, and for that reason secure much benefit from 
stereo views. The roentgen ray localises objects as well as places them in 
perspective. For instance, certain types of fractures are much more readily 
detected in stereo than otherwise, as are, also, abnormalities of {Йе chest. 

* The eye is a marvellous achievement in. biological specialisation, yet the 
normal eye is a very imperfect optical instrument. The retina upon which 
the image is projected is not equally sensitive throughout. Just one area, 
not much larger than a pin head, is of extreme sensitiveness ; this fovea or 
yellow spot clearly resolves images. When we look at something we see only 
a very small part clearly at any one instant, while the remainder is outlined 
by a blurred mosaic. The retina is a spherical surface with its centre at the 
centre of the eye, which makes it impossible that its entire area be in focus. 
This does however give some power for securing a measure of depth. А 
photograph is unlike this, and to a very marked extent does not represent the 
object as it appears to the eye; in fact, a photograph is a very poor delineation 
of the subject. . 

When we look at an object the laws of perspective are obeyed ; the ратів 
nearest the observer are most clearly outlined and appear the larger, while 
the more remote parts are foreshortened and dimmer. These conditions are 
not duplicated with roentgenograms, where a shadow picture of the object is 
projegted on a screen or photographic surface. The parts nearest the target 
of the tube are blurred and magnified the most, whereas the regions nearest 

e „the screen are the most clearly outlined and magnified the least (Fig. 1). 
This is an unalterable defect which is inherent in roentgen ray work and 
should be clearly recognised. It is largely caused by the finite size of the 
target. The smallness of the focal spot is limited, since the power of the tube 
is dimimished as the area of the focal spot is decreased. The milliampere- 
second output for each unit area of focal spot is limited and cannot be exceeded 
safely. 

There is a certain limit to the attainable contrast in roentgen ray work; 
the physiologic processes of stereo vision funetion best where vivid contrasts 
prevail, as for example the sunny scenes of ancient Pompeii which were 
always ineluded in the stereoptican sets of a generation ago. It requires 
training and effort to acquire the ability of getting the images to melt together 
and readily seeing stereo when viewing roentgenograms. 

Stereo views are obtained by taking two pictures of the sifbject, the tube 
having been moved about six centimetres between exposures (Fig. 2). There 
are, however, rather wide tolerances through which the shift may vary. 

Roentgen ray plates are usually viewed in some kind of stereoscepe, the 
Wheatstone type being the most common. The plates should be marked so 
that they may be easily placed in the holder in the proper manner. There 
afe one hundred and twenty-eight different ways that two roentgen ray plates 
may be put in a stereoscope. Each plate may be put in its holder on one side 
in four ways with the emulsion відевітопі, and four ways with the emulsion 


ARCHIVES OF RADIOLOGY AND ELECTROTHERAPY 107 


side back. The other plate may be placed in each of its eight different Ways 
for each’ one of these eight ways; that gives sixty-four combinations. The 
plates may be interchanged for each of these sixty-four positions, from right 
to left, thus accounting for the one hundred and twenty-eight combinations. 
Four of thes® one hundred and twenty-eight possibilities give true stereo 
vision, the object appearing in its normal dimensions (Figs. 3, 4, 5, 6). Four: 
other combinations give pseudo-stereo vision (Figs. 7, 8, 9, 10). The small 
view which is depicted with each pair of stereo views gives a representation 
of what is seen when looking at the plates in a stereoscope. It will be noticed 
among these eight combinations that an even number of malmanipulations of 
the plates give true stereo and an uneven number give pseudo-stereo effects. 
The distinction between stereo and pseudo-stereo are niceties which in practice 
matter little, since the anatomy of the human body is known so well. 


"CA | 











VISUAL ROENTGEN RAY 
: Fig, 1. РА 
( 1 y 
Y 


Fic. 2. 


Phe late Professor Van Zualenberg modified the Wheatstone stereoscope 
„ by placing the two-mirror wedge with its edge horizontal, like the roof of a 
house. His arrangement has the distinct advantage that two people may 
simultaneously view the plates in stereo. It is surprising to many that each 
of the two observers sees exactly the same thing in the same way. his 
illustrates one of the peculiarities of stereoscopy.” The thing which takes the 
picture determfnes the view point and, accordingly, what is seen—not the 
position of one’s eyes when looking at it. Looking at any picture from different 
angles does not in the slightest alter what is seen. 

It Ims been found that the stereo effect is enhanced if vivid contrasts are 
effected. It is for that reason that the tube is moved perpendicular to the ribs 
when taking stereo views of the chest. 

Good judgment in selecting the relative position of the part to ђе rayed atid 
the direction of tube shift can only be gained by experience. Mechanical 
contrivances have been devised to ‘shift the tube and plate holders auto- 
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Кіа. 3.—Real view (correct). 





* Ела. 4.—Real view. Right and left reversed. Both upside down. 





Ета. 5.—Real view (mirrored). Film side back. Both upside down. 
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Еа. 7.—Pseudo view. Both upside down. 





Fic, 8—Pseudo view. Right and left reversed. 





Кіа. 9. —Pseudo view. Doth film side back. 
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matically. The time period required for both the shift and the two exposures 
has been lowered to well under a second 1n special cases. s 

Schemes for viewing in stereo by means of fluoroscopy have been perfected. 
Two tubes, or a duplex tube with two targets, are used. А transfer device 
causes the two targets to function at alternate periods, while a synchronously 
driven sectored screen allows the two eyes to see alternately. The effects 
attzined are very desirable, but the mechanical complication is such that it 
wil. probably never be universally used. 

It is very seldom that a person's two eyes are alike, the strifin in securing 
stereo vision may be diminished by varying the brightness of the screen 
towards which опе of the eyes is looking. 

The primary reason for localisation is as an aid to surgery. Specification 
of the exact location of a foreign body is one thing, and its surgical extraction 
is another: the latter needs correlating information. It is much more 


> 
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Fia. 10.—Pseudo view. Right and left reversed. Film side back. 
Both upside down. 


desirable to know approximately where the foreign body is when the operation 
is begun, and exactly where it is as the operation progresses, than to know 
exaetly at the start and only approximately as the work progresses. Itis this 
condition which in large part mitigates against elaborate methods for locating 
foreign bodies, but makes a crying need for some means of keeping track of 
the foreign body while the operation progresses, if such a scheme is used. 
Arrangements have been devised whereby the surgeon may view the 
patient by means of roentgen rays while the operation is in progress. Such 
methods have the distinct handicap that the illumination must be very dim, 
or considerable intervals must elapse between work with and жоц roentgeri 
rays: In reducing fractures, however, the dim illumination does not hinder 


the surgical work. 
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ELEVATION OF THE DIAPHRAGM. UNILATERAL РНВЕХК; 
PARALYSIS. А RADIOLOGICAL STUDY, WITH SPECIAL 
REFERENCE TO THE DIFFERENTIAL DIAGNOSIS. 

By J. M. Wasnionn Morison, М.В., C.M., Hon. Assistant Radiologist, Royal Infirmary, 

Manchester ; Lecturer Applied Anatomy— Radiological, Manchester University. 


(Continued from August issue, p. 83.) 
* DIFFERENTIAL DIAGNOSIS. 


We have seen that elevation of the diaphragm may be permanent or 
temporary, and that permanent elevation may be congenital or acquired. 

Temporary elevation of the diaphragm frequently occurs, and is caused by 
gaseous distension of the air sac of the stomach. In children it is not un- 
common to see the left side of the diaphragm raised well up into the thorax, 
and to find on the following day that it is quite normal in position. 

In adults it is often present in pathological conditions of the stomach. 
particularly in carcinoma. It is usually associated with the “сир and spill” 
or “cascade” type of stomach. Temporary elevation is easily differentiated 
from permanent by the screen examination. The movements of the affected 
leaflet аге never reversed; they may be limited in extent, but they are always 
synchronous with the other half of the diaphragm; in other words, there is no 
paralysis. 

The two following cases are typical examples of this condition: — 


Group ПГ. . 

Case 1. A case of temporary elevation in a child of five years of age. On the following 
day it "was quite normal. АП the usual radiological signs of: elevation were present, but the 
movements of the bow line were synchronous with those of the other half of the diaphragm. 

Case 2. Н. P., male, aged 60. А case of carcinoma of the pylorie end of the stomach. 
The left side of the diaphragm was elevated, but the movements were regular and in unison with 
those of the right. The stomach was of the cascade type. 

Lermanent elevation of. the diaphragm may be congenital or acquired, and 
we have noted that these types present many radiological features in common: 
in fact, that Petit’s eventration and unilateral phrenic paralysis are clinically 
and radiologically indistinguishable, apart from the presence of a definite 
pathological lesion involving the phrenic nerve. In some cases it may not be 
possible to demonstrate such a lesion, and theseecases have been classified as 
‘congenital in erigin. In the case of A. О’В. (Group I, Case 1) I obtained 
graphic records of the movements of the chest wall. As previously recprded, 
these showed almost entire absence of movement over the lower ribs and the 
apical region of the affected side. Dr. M'Swiney and I have obtained graphic 
records of the movements of the chest wall in other cases of elevation of the 
diaphragm. We find two distinct types :— 

1. Cases similar to the one recorded above. . 
2. Cases in which opposite results were obtained, the movements of the 
| chest wall on the affected side being if anything increased. 
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GRoUP III.—Case 1. The day following. Group Ш— Саве 1, Child aged 5 “years. 'Tem- 
porary elevation ої the diaphragm, 





Grover. Ш—Саве 2. Н. P., male, aged 60. Group IV.—Case 1, Н. D., male, aged 26 years. 
Temporary elevation of the diaphragm, Upright position, Extensive diaphragmatic 
e Note " cup-and-spill " stomach, hernia, 
• 
. 
. 
е . 
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In the Ата type we suggest that there is a congenital unilateral paralysis 
of the diaphragm, associated with hypoplasia of the left lung. In the second 
type we suggest that there 18 an acquired unilateral paralysis of the diaphragm, 
even though there is no visible pathological lesion of the phrenie nerve. 
Assuming that the lungs were fully developed at birth, and that the pa ralysis 
occurred durirg adult life, the movements of the chest wall would be accounted 
for by the expansion of the lungs. One of the principal actions of the 
diaphragm is to elevate the lower ribs during inspiration, and we advance 
proof that iit conditions where there is lack of development ої the diaphragm 
at birth, there is also loss of movement of the chest wall at the base and apex 
of the lung on the affected side. In conditions where paralysis of the 
diaphragm oceurs in the adult, movements of the chest wall are not lost : this 
is due to the expansion of the normal lung associated with the use of the 
extraordinary muscles of respiration. 

By recording the movements of the chest wall, and by the radiological study 
of these cases, it is possible to differentiate acquired from congenital paralysis 


of the diaphragm. i 


We have further to differentiate permanent elevation of the diaphragm 
from other diaphragmatic conditions, such as in Group IV :— 


• . . . 
1. Diaphragmatic hernia. 


2. Loealised hydro- or pyo-pneumothorax. 


3. Sub-phrenic or sub-hepatic abscess. 


DiapHragmatic HERNIA, ЕТС. 


А 

Diaphragmatic hernia may be congenital or acquired. The congenital 
defects in the diaphragm were thoroughly investigated by Sir Arthur Keith, 
and recorded in the British Medical Journal, October 29th, 1910. If his 
diagram 1s taken in conjunction with another diagram by Broman, representing 
the development of the diaphragm, it is at once seen how these cases occur. 
So far I have not had the opportunity of observing this type of case. I 
understand, however, that they are not uncommon. Dr. Campbell Suttie, of 
the Royal Hospital for Sick Children, Glasgow, in writing to me states that 
this is his opinion. He has seen three cases within two years. 

A congenital weakness, however, may exist daring life, inviting a hernia, 
and in one саке which I record a large diaphragmatie hernia occurred without 
any definite trauma. | 

In diaphragmatic hernia we place those cases in which there is a prolapse 
of viscera into the pleural cavity through a gap in the diaphragm. The X-ray 
examination shows an elevated irregular broken line extending across the 
hemithorax, which can hardly be mistaken for the diaphragm. Lung tissue 
may or may not be seen through the air underneath this line ; the fluid con- 
tents of the stomach may reach high above the level of the cardiac orifice, and 
rippling on the surface is easily produced by palpation of the abdomen. If 

e 
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the hernia be a small one the reversed movements of the hernia during 
respiration are well seen, but if the hernia he extensive no movements may 
take place. | 
The presence or absence of the colon has also been stressed as a diagnbstic 
point. In eventration it may be absent or present on different examinations 
of the same patient. In hernia the same observation holds good, althpugh it 
is practically always present at operation, but then the conditions have been 
altered by the opening of the abdomen or chest, the opening m the diaphragm 
appearing much larger than the X-ray examination would lead orfe to expect. 
The examination of the stomach by means of a bismuth meal 18 of the 
greatest importance and should rarely fail to se:tle the diagnosis. 
In localised hydro- or pyo-pneumothorax, and in sub-phrenie and sub-hepatic 









PERICARDIUM 


2 CASES 


Inr- VERA САМА 


49 CASES 





Fi 195.— Diagram showing the origin 


of the diaphragm (after Broman). i 

Septum transversum; 2, 3, derivatives of 

mesentery; 4, 4, derivatives of pleuro-peri- Lert PLZURO-PERIT PASSAGE Rint PLEURO-PERIT: PASSAGE 
toneal membrane; 5, 5, parts derived from Fig. 1.—Diagram to show the sites of diaphragmatic hernia, as 
the body wall; A, aorta; Oe, esophagus; VC, deduced from 4 museum specimens in London, The ugper or 


i i of the diapbragm is represented, 
inferior vera cava. thoracic aspec pbragm is represe 


(After Keith ) 
These diagrams, studied in conjunction, show how congenital defects in the diaphragm occur. 


abscess, there is usually little difficulty in establishing a diagnosis. The 
following are illustrative cases :— 


Grour ТУ. Recorps or Cases. 

Case 1. Н. D., male, aged 26. There was no history of any injury. The physical examina 
tion gave all the signs of a hydro-pneumothorax. The screen examination showed the dark line 
of виза extending right across the left side of the chest with a clear air space above it—the air 
space extending to the height of the second rib in frort, the fluid to that of the fourth. А 
portion of collapsed lung was noted through this clear air space. No lung tissue was seen apart 
from the collapsed lung. There was no definite bow line observed and no paradoxical, respiratory 
movements. 

Palpation of the abdomen produced ripples on the surface of the fluid. The appearances 
were quite typical of a hydro-pneumothorax. Ata later examination, however, the splenic flexure 
was seen rising up alongside the fluid to a height, apparently, slightly above it. 

At operation it was found that there was a large rent im the posterior wall of the diaphragm, 
and that practically the whole of the stomach and a large portion of the colon were in the 
chest. 

Case 2. J. S., male, aged 40. This was a definite ease of hernia of the left leaflet of the 
diaphragm, due tö a gunshot wound. The X тау examination of the chest showed an irregular 
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— 
е 


Group ТУ. Саве 1. Upright position, Note the Group LV, 


"Саве 1. Lying down position, 
presence of the colon on this occasion, 





GROUP IV.—Case 2. J.S., male, aged 40 years. 
Lying down position, Diaphragmatic hernia, 
e 


Group IV.—CasE >. After operation. 
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Й 
Grove ІУ. —Саѕе 3. T. B., male, aged 30. Dia- 
phragmatic hernia—right side, 





+ 
Group IV.—Case4, Girl, aged 13 years. Local- 
ised hydro-pneumothorax. 





W. S., male, aged 30 years. 
Sub-hepatic abscess. 


Groce IV. —Сазе 5. G. O., male, aged 16 years. Group IV.— Case 6. 
ы Sub-phrenic abscess, 
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line on the left side, the inner portion of this irregular line being diaphragm—the outer part 
stomach. The movements were plainly seen on the screen, and one could see the inncr half 
moving downwards while the outer half moved upwards. "The bismuth meal examination very 
definitely established the diagnosis, for with the patient lying down one was able бо run the 
bismuth backwards and forwards through the opening in the diaphragm and wate. the 
herniated poftion of the stomach filling and emptying. This was done by tilting the table top 
during the examination. е 

The approximate size and position of the tear in the diaphragm was ascertained, and it is 
interesting to note that the colon was not seen forming part of the hernia during the X-ray 
examination. e 

At the operation by Mr. A. H. Burgess, of Manchester, the ablomen was opened, and it was 
found that the outer and posterior part of the diaphragm had been torn from its attachments. 
Both the stomach and colon formed part of the hernia. 

The diaphragm was repaired, and later on an X-ray examination showed the result to be 
excellent. 

Case 3. T. B., male, aged 30. Hernia of the right side of the diaphragm due to a gunshot 

wound—France, 1914. The right side of the diaphragm was fixed, but zhe liver shadow was 
seen to be elevated— reversed movements. 





Саве 4. Girl aged 13.  Localised hydro-pneumothorax. This case was seen onc year 
after operation for empyema. The girl was in excellent health aifd doing light house work. 
There was a localised hydro-pneumothorax present. The line of fluid was above the level ої 
the cardiac orifice, and each heart beat produced waves along the surface of the fluid. 

The position of the diaphragm was easily ascertained by giving a seidlitz powder. 

Саве 5. G. O., male, aged 16. Sub-phrenic abscess, In this case а sub-phrenie abscess 
developed three weeks after operation for acute appendicitis. ‘Lhe appendix was retrocee il and 
gangrenous, and an abscess was present which was drained. Further trouble veloped, 
however, and at the X-ray examination the right half of the diaphragm was found elevated and 
fixed, with a clear air space underneath, at the lower border of which was = straight line cf fiee 
fluid. Splashing of the fluid was easily produced, and in the recumbent position the air was 
displaced, the fluid running up into the chest to the level of the bow line. The lower margin of 
the liver was pushed downwards. 

At the operation a sub-phrenic abscess was found containing a large quantity of foul-smelling 
pus. 

Саве 6. W. S., male, aged 33. | Sub-hepatic abscess. On the 22nd of February, 1923, this 
man was operated on at the Manchester Royal Infirmary for an acute appendix. A perforated 
appendix was found associated with an abscess. He progressed quite satisfactorily aml was 
discharged on the 28th of March, 1923. He was re-admitted on the 13th of April, 1923, and 
the X-ray examination showed elevation of the right leaflet of the diaphragm and the liver. There 
was no fluid detected and no separation of the diaphragm from the liver. No movements of the 
elevated diaphragm and liver were detected. 

At the operation a large sub-hepatie abscess was foung and drained. 


а 
CONCLUSIONS, 

1. Petits erentratio diaphragmatica and unilateral phrenic paralysis are 
пої gp uncommon as is generally supposed. Radiographically they present 
similar features. 

2. There is evidence, in a study of the cases presented, and in the literature. 
that Petit's eventration may be due to :— . 

(a) А developmental defect in the muscular tissue of the diaphragm. 

(0) An injury to the phrenic nerve at birth. 
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3. At first these conditions formed a purely pathological study ; it is now 
possible, with the advancement of radiology, ta observe and diagnose * such 
cases clinically. 

4. Many of these cases have exhibited gastric symptoms, and 1 would 
draw special attention to the deformity of the stomach due to mechanical 
causes which I have described. It should be noted that this deformitye may 
become a condition requiring surgical interference. 

5. The diagnosis, from the radiological standpoint, rests mainly on :— 
(a) The unbroken bow line extending high up into the thorax with its 
reversed movements, unless adhesions have formed. 
(5) The level of the free fluid in the stomach is that of the cardiac orifice. 


(c) The bismuth meal examination. 
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DIscussIoN. 


Sir Номенку Вотл.квтох, K.C.B., said that the Society had been fortunate 
in having a masterly paper by a radiologist who was an anatomist, and had 
thrown lighé upon the subject from the anatomical, pathological, and radio- 
logical. point of view. Не had correlated together three groups of cases. 
The first group consisted of the cases known as Petit's eventration, cases 
which used to be spoken of as congenital or false diaphragmatic hernia. The 
question renfained in his (the President's) own mind as to whether these cases 
were not due to a congenital atrophy of the muscular fibre of the diaphragm, 
which might remain latent through life unless some stricture or twisting of 
the stomach took place. Dr. Morison had put forward a view which involved 
a definite cause for the atrophy of one-half of the diaphragm occurring very 
early in life, and it was certainly a remarkable fact that this congenital or 
" false diaphragmatic hernia was so very much more common on the left than 
on the right. The second group of Dr. Morison’s description included the 
cases in which there was a definite history of injury or wound giving rise to 
a traumatic hernia ; and the third group consisted of cases in which there 
was a definite paralysis of the phrenic nerve оп one side. The paper appealed 
to the atatomist, the X-ray specialist, and the practising physician. He 
understood that Sir Charlton Briscoe, who had paid great attention to this 
question, had brought some slides illustrating massive collapse of the ung, 
and he would call upon him to show them now. 


Sir Снавілох Вкіксок said that he had been concerned in the past more, 


particularly with the effect of lesions of the diaphragm on structures above it, 
and as the paper had concerned itself practically with the effect on structures 
below, he did not think it would be in place for him to show the slides he had 
brought, which dealt with collapse of the lung. He had always been taught 
that these hernia cases really arose owing to the fact that the diaphragm 
originally developed in two parts—a costal portion and a crural portion, the 
crural portion being defined by Keith as that part which arose from the врте 
and the arcuate ligaments. Keith laid great stress on the fact that there was 
frequently a defect at that point, and this was actually the fact. If one 
dissected a number of diaphragms, one found quite commonly that opposite the 
tips of the twelfth rib there was а failure of the two lots of fibres to meet. 
There was quite commonly a triangle at this sittfation, the apex of which was 
‘at least one or two inches from the twelfth rib. Sometimes it extended right 
up to the lateral leaflet. As a matter of fact, it was equally common on the 
right and on the left, but he did not think there was much possibility of a 
herniaeoccurring on the right side, owing to the position of the liver. He 
rather gathered that the lecturer had not taken that fact into consideration 
at all. 

Another interesting point, of which he had come across one example, was 
that the muscle fibres might be missing in the other parts of the diaphragm 
without any clinical signs. He had onq post-mortem specimen in which there 


- 
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were no muscle fibres whatever on the right side of the diaphragm, at the 
points of attachment. to the costal margin from the middle line down to the 
eleventh rib. The fibres were represented simply by fibrous bands. He,saw 
that patient during life, the man being under his care for septic endocarditis, 
and he had been particularly interested in investigating hig respiratory 
movements, which in other respects were perfectly normal. * 

Passing on to paralysis of the phrenie nerve, he quite agreed that it was 
very common. He had records of four post-mortem examinations jn which the 
diaphragm was definitely paralysed and the phrenic nerve destroyed. These 
were mostly cases in which there were new growths in the chest, and three 
of these were on the left side. This condition was frequently missed during 
life because Huid was present. It was generally missed also in the post-mortem 
room, because people did not take the trouble to dissect out the nerves, and the 
degenerated muscle showed very little difference from the normal muscle. 
The only thing noticeable might be that the affected muscle was a little browner 
than that of the normal side and lacked the purplish tinge, and also lacked the 
elasticity. He agreed also with what had been said by Dr. Morison, that there 
were no physical signs by which paralysis of one-half of the diaphragm could 
be detected. It might be suspected very strongly, but there were no true 
physical signs, no alteration in the size of the chest, no alteration In any of 
the accessory muscular actions, the intercostal, the scalenus, and so on, by 
whicg the paralysis of one-half of the diaphragm could be detected. There- 
fore the X-ray picture was of enormous value. There was one little.sign 

4n cases of paralysis of the left half of the diaphragm which might be worth 

remembering, namely, that just at the end of inspiration one saw a little tug 
of the mediastinum to the right. That seemed to be of great value in a case 
where one had clouding by fluid on the left side. 

Continuing, Sir Charlton Briscoe said that he did not wonder that 
physicians should disagree, but he was always astonished when anatomists 
did. He was very much interested in the nerve supply of the diaphragm, and 
he did not at all agree with the statement that the intercostal nerves supplied 
the diaphragm, at all events in man; they went through it. There were no 
fibres, so far as he could see, running up into the diaphragm itself, and Dr. 
Barclay Smith, of King's College, had confirmed that point. In the case of 
the cat and rabbit, he thought these nerves might supply a small strip of the 
margin of the diaphragm, something like one-eighth, not more. If the phrenic 
nerve in the rabbit were cut it made no difference to the rabbit'at all. When. 
the animal was killed ten or twelve months afterwards there was the fringe 
left round, but nothing more. Lady Briscoe had done a certain number of 
experiments on animals in the direction of stimulating the intercostal nerve in 
order to watch the effect on the diaphragm. In a large number of cases no 
contraction of the diaphragm was obtained at all, but in one or two there was 
a contraction, and this contraction was obtained better on stimulating centrally 
than екы after the intercostal was cut. 

There was one point on which he weuld like to ask for mformation, namely, 
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the question of temporary elevation. A certain number of cases were found 
in children, especially after bronchitis, in which there was a deflation of the 
left, lower lobe. This condition was quite common. He had seen one child 
three times because it was thought she had pneumonia ; she had all the signs 
of deflation of the lower lobe, and each time she had recovered perfectly. It 
would*be interesting to have any light thrown on that side of the question. 

At a later stage in the meeting Sir Charlton Briscoe was prevailed upon 
to show his slides and give a brief explanation of them. The first showed 
the condition of the lung in one of the cases in which the diaphragm was very 
high. This was a case in which a man had a gumma of the spinal cord at 
the level of the eighth cervical segment, so that he was paralysed completely 
below that level. The interesting point was that in this case the diaphragm 
was working with no assistance from the abdominal or lower thoracic muscles. 
The lower lobes were completely deflated. It took about thirty-six hours 
for the lower lobe to become completely deflated. Another slide showed. in 
parallel fashion, the excursions of the diaphragm in the normal and in an 
individual who had a gunshot wound in the spinal cord. *He pointed out that 
deflation of the lower lobe was consistent with a perfectly healthy diaphragm. 


Sir ÅRCHIBALD REID expressed his admiration for Dr. Morison's paper. 
He himself was sitting at the feet of Gamaliel in this matter, for Dr. Morison's 
experience transcended his own, both in respect to number and variety of 
cases. Dr. Morison's remarkable cases would help them all to pay* more 
attention to these matters than they had done in the past. He (the speaker) 
had in mind one case in which he was not quite certain as to the condition? 
It was a case of what he took to be congenital hernia, only discovered when 
the patient was forty years of age. It went right up from the middle of the 
diaphragm to the cardiac side—that is to say, it filled right up alongside the 
line of the spine. There was not a complete bow-line, but one apparently 
starting from the centre of the diaphragm and going inwards towards the mid- 
line, and that again filled completely when the patient was lying down. The 
patient. had very acute symptoms for a short period, and since the discovery of 
the anomaly had not had them any more. Не had been completely comfortable 
since the condition, which was probably congenital, was discovered. He 
"wished to congratulate and to thank Dr. Morison. 


Dr. Ковект Knox expressed his appreciation of Dr. Morison's paper, to 
"which he had very little to add. Indeed, the paper had been so complete, 
especially from the radiological point of view, that there was little else to be 
said. But he would like to add one other to Dr. Morison's list of cases of 
right-#ided unilateral elevation. He had a patient who had, to begin with, a 
left-sided pleural effusion, and then suddenly had marked dullness on the 
right side. On screen examination the diaphragm on the right side was 
observed to be at a high level ; latera little fluid was observed. Sir Charlton 
Вгівсає, who saw the case, suggested right-sided elevation of the diaphragm 
due to pressure from a tumour пром the phrenic nerve and causing a 
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temporary paralysis. A tumour of the mediastinum was diagnosed and X-ray 
treatment given. Under this treatment the tamour cleared up, and as the 
pressure was relieved the diaphragm recovered its movements. 


Бару Bnuiscor, responding to the invitation of the President, recounted the 
experiments she had carried out on the cat and the rabbit with a view to 
differentiating the different parts of the diaphragm. Her technique in these 
experiments had been to open the chest, and to attach threads to the став оп à 
one side and to the dome on the same side, and record the mowements on a 
moving drum. She was able to show in this way that the two parts of the 
diaphragm, the crus and the dome, moved at different times and with different 
excursions. When the animal was lying flat on its back the two movements 
were fairly equal, but usually the erus came in just before the dome. It was 
quite a small change, but it was definite. If the animal’s back were extended 
it would be found that the movements of the crus were increased, and the - 
movements of the dome decreased, the change in time becoming much more 
apparent, so that the crus came in earlier than it did before. If the animal’s 
back were flexed, the movement was reversed altogether, the dome being -> 
bigger than the crus, and coming in earlier. She was able to support this by 
another experiment. The same arrangement was made, and the phreyic nerve 
on the same side was stimulated with various shocks from a secondary coil. 
The drum was set revolving, and the shocks were sent in with the secondary 
coil ав 15, 10, 5 cm., getting stronger each time. When the animal was lying 
on its back there would be responses with all three different strengths of 
shock, but when the spine was extended, the crus would still respond to the 
weak shock, but the dome would not respond at all. When the animal, was 
flexed the reverse took place, the dome responding to the weak shock, and the 
crus not responding. She thought that this showed pretty well that with 
extension the crus was responding a great deal better than the dome. One 
other point to bear that out was, that with one side of the thorax open and 
spontaneous respiration going on she cut the anterior branch of the phrenic 
going to the one dome, and was able to show that the crus went on contracting 
while the dome went out altogether. She tried later on to find out how this « 
worked. She could only come to the conclusion that it was a change of 
tension—that when the spine was extended there was more tension in the. 
erus. She tried to investigatg the action by means of the electrocardiograph, 
and took records with the spine in three different positions, but all she was , 
able to show was that there was no change in the actual conduction of the 
musclé because the excitation wave arrived at the spot where the electrodes 
were placed at identically the same moment, or at any rate within one- 
thousandth of a second. It was not a change in conduction rate, айа she 
thought that probably it was a change in the tension of the muscle. 


Dr. В. W. A. Satmonp showed a slide of a case, that of a woman, aged 37, 
who came into hospital for varicose veins, with no chest symptoms at all, and 
it was only on the house surgeon examining her previous to operation that he 
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found her heart was displaced. The radiograph showed the bow-line very 
clearly, und the elevation of the. diaphragm. He thought at the time that it 
was a case of unilateral left-sided phrenic paralysis. On filling up the stomach 
with à bismuth meal, the lower end of the stomach was practically on a level 
with the right side of the diaphragm, and the stomach filled from below right 
up to the very top. «Не did not think, if this was a case of Petit's eventration, 
that there was апу “cup and spill ” stomach i inthis case. The diaphragmatic 
movements were nil. The patient showed neither inverse movements nor ihe 
ordinary nornial movements. Did Dr. Morison think this a case of Ре = 
eventration or one of left-sided unilateral paralysis ? The condition caused 
no symptoms. 

Dr. \Моорвовх Morison, in replying on the dicussion, said that his subject 
was a large one, and, of course, he had had to leave out a great deal—for 
instance, the question of those congenital defects in the diaphragm, so well 
described by Sir Arthur Keith in the British Medical Journal in 1910. He 
omitted this and other matters simply on account of the limits of time; his 
references to literature also had been scanty for the same reason. He was 
afraid that anatomists did differ very considerably. He found that text-books 
were very muca alike, but anatomists themselves differed on various points. 
The point he was trying to make was that the intercostal nerves could be traced 
into the diaphragm, and there was some stimulation from the intercostal in the 
case of the lower animals. He was well aware that arguments from the lgwer 
animals were likely to be fallacious; but at the same time he had difficulty in 
explaining why it was that there was such a very long time after the phrenic 
nerve was apparently destroyed before one got a corresponding. atrophy of the 
diaphfagm muscle, and it seemed reasonable to look to comparative anatomy 
foran explanation. He was greatly interested in Lady Briscoe's remarks, 
particularly with reference to the crura of the diaphragm. Не himself had 
done some work on this in connection with cardiospasm, and he would like to 
draw her attention tothat interesting condition on which the surgeon at present 
could do nothing. If these cases were operated on nothing whatever was found. 
„Не had seen the stomach opened in such cases, and still no visible abnormality. 
"He thought it might be due to some extraordinary action of the crura, that 
there might be some peculiarity or some spasm there. The condition was one 
ої which they saw a great deal in Manchester, and the cases went on practically 
from year to year without anything being done to*them. Sir Archibald Reid 
had mentioned a curious case of his own. There was a similar case reported 
by Tennant in the Edinburgh Medical Journal, of July 29th, 1894; there it was 
described as a diaphragmatic pouch, the only case of that kind on record. An 
absenceef muscular fibre was found in that portion of the diaphragm only; й 
was not a true hernia because it had a sac. With regard to Dr, Salmond’s 
case, he though: it possibly a case of Petit's eventration, though further details 
might make that view untenable. 

A vote of thanks was accorded to Dr. Woodburn Morison on the motion of 


the President. 
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THE STIMULATING AND PARALYSING EFFECT OF X RAYS. 
Ву W. Е. Scuatt, B.Sc., F.Inst.P. й 


In the German X-ray literature a lively controversy is going on*as to whether 
X rays have a stimulating effect, and if so, whether this can be fised for 
therapeutic purposes. 

In Volume XIV of Strahlentherapie there are numerous articles on this 
subject. 

Dr. V. Hoffman, on pages 615-626, deseribes experiments made on twelve 
kittens and thirty-six young rabbits. He argues that the effect of X rays on 
bones can be observed more accurately than that on other tissues, and that it 
can also be better localised, so that the influence on the whole body remains 
as small as possible. He therefore irradiated one tibia of each animal, and, 
found that upon exposure to 10 to 20 per cent. of the erythema dose growth was 
more rapid in the majority of cases. The increase never amounted to more 
than 8 to 10 per cent. compared with the corresponding unexposed tibia of the 
same animal, which increased in length 2 ст. during four weeks, Microscopic 
examinations of sections of the exposed and unexposed па also showed well 
marked differences. 

When the dose was only 5 per cent. of the erythema dose no stimulating 
effegt eould be noticed, and when it was 25 per cent. a paralysing effect was 
already noticeable. Moreover, the stimulating effect could not be produeed on 
all animals, even if they were of the same litter. When occasional applications 
were given, over a period of from six to eight weeks, with a total dose not 
exceeding 30 to 35 per cent. of the erythema dose, stimulation could be 
produced with more certainty than when 15 per cent. were given in one sitting. 

The stimulating effect 1s only temporary, and after some months the 
unexposed tibie had reached the same length as the exposed ones. In con- 
cluding, the author says that there are great difficulties to be surmounted 
before the stimulating effect can be used therapeutically. ° 

The paralysing effect can be produced with a much greater degree of, 
certainty. It begins with some 25 per cent. of the erythema dose ; and with 
40 per cent., all, even older, animals are affected, as long as they are still jn 
the growing stage. To produce a lethal dose for cells of the bones, more than 
300 per cent. of the erythema dose has to be given. 

On pages 538-557 experiments on the action of X rays on the. growth of 
plants are described. 

Jiingling and others exposed beans, seeds of Vicia faba, which they found 
to be specially susceptible to X rays. Those seeds which were exposed to 
stronger doses while yet dry began to strike roots earlier, and the young plants — . 
grew more quickly than those which were exposed to weak doses, or were not 
exposed at all; but the quieker rate of growth was not maintained for a long 
time. With seeds which had been kept in water for three days, and in which 
the roots just became visible, weak deses still had a slightly stimulating effect, 
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but stronger doses already retarded the growth. Very young plants exposed 
to X rays were injured even by weak doses. Similar results were found 
independently by others. 

Sierp and Robbers describe experiments with very young plants of oats 
(Avena sativa’, which do not react nearly as much to X rays as beans do. The 
plants were carefully protected from ordinary light, even from the light emitted 
by the X-ray tubes, and the rate of growth was measured with a horizontal 
microscope with dull red light. Readings were taken every ten minutes. Even 
short exposures to X rays stimulated the rate of growth for a short time, but 
already, after a few days, control plants began to grow more quickly and reached 
a greater height than any plants which had been exposed for even five seconds 
only. The X rays therefore had solely a paralysing effect. 

In the Fortschritte auf dem Gebiet der Réntgenstrahlen, 1922, pages 687-689, 
Drs. Schwarz and Сиера of Vienna, criticise the numerous previous pub- 
lications, which seem to prove a stimulating effect, though of short duration. 
They declare that these experiments were made with much too small a number 
of plants, and that errors are sure to arise, because there is invariably a grea: 
difference in the rate of growth of very young plants. The experiments would 
be conclusive only when earried out with many hundreds of seeds and. young 
plants. They exposed many thousand specimens of the seeds of various plants, 
and invariably noticing a paralysing effect, conclude it to be a myth that 
X rays may have a stimulating effect on plant growth. 


e 
е 
NOTES AND ABSTRACTS. 
Fractures of the Femur in Children.— C. С. is contraindieated and when skeletal 
Вовріск and T. E. Sinis (Annals of Surgery, traetion is to be employed. 
June, 1923, р. 736).— This is a report on the 4. An open reduetion is rarely indicated, 
treatment and епа results in 268 cases, and it as skeletal traction will almost 
comprises cases of fracture of the femur in invariably correct any marked de- 
* children up to the age of thirteen years. ford. C. P. G. W. 


1. Fractures of the femur in children are 
5 almost invariably followed by а good 
functional result. А satisfactory 
anatomical reduction is not es- 

sential for perfect function. 


А Case of Jejunal Diverticula.—L. R. 
BRAITHWAITE (Brit Jour. Surg., July, 1923, 
р. 184).—Braithwaite describes an interesting 
case of a man, aged 54, who was thought to 
. | be suffering from old tuberculous peritonitis 
2. Children up to the age of six years are or абопіс dyspepsia. X-ray examimation, 

best treated in a Bryant frame. у * 


: й | А к however, clearly revealed the fact that the 
FO six, plaster spica with traction. 


pathological condition was one of multiple 


3. Suspension treatment in a Hodgen or diverticula of the jejunum. Laparotomy was 
Thomas splint is not practicable performed and the diagnosis confirmed ; the 
except in compound fractures, simple | upper third of the small intestine showed 
fractures with laceration, or severe numerous diverticula along its mesenteric 

- trauma to adjacent tissues, where border, but bulging free into the peritoneal 


the administration of an anesthetic cavity. The largest was larger than a Tan- 
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gerine orange, whilst the smallest was about 
the size of а pea. The first diverticulum was 
at the duodeno-jejunal flexure, and it was owing 
to its high position in the small intestine that 
excision was thought to be inadvisable. A 
lateral anastomosis was made between the 
anti-inesenteric border of the upper end of the 
jejunum and the intestine below the diverticula. 
The patient made an excellent recovery. Four 
months later the patient was operated upon 
The uppermost diverticulum, 
which lay at the duodeno-jejunal flexure, was 
infolded. The portion of intestine infected by 
disease, amounting to about four feet, was then 
excised immediatley below the existing ana- 
stomosis, and the divided ends were closed. 
The patient made an excellent recovery. 
C. P.G. У. 


& second time. 


The Spiral Secondary Diaphragm.— AKE 


AKERLUND, Stockholm? (Aeta Radiologica, Vol. 








y 
Й; 
ДЯ 
pu 
/ Hf 
И 
Р е 
/ И 
Ета. 1 


The diaphragm has the form of a rotating, flat 
circular disc, made of a material easily 
permeable to roentgen radiation, e.g., bakelit. 
Into this disc some spiral lead bands are let 
in, placed parallel to each other and close 
together and carefully centred in the centre 
of motion, being at the same time adjusted in 
the direetion of the primary rays, i.e., con- 
verging towards the focus of the tube. e 


П, Fasc. 1, рр. 77-82.)--А терот with 

reproduetion of some original roenttrenograms 

—on the construction and appearance of the 

spiral secondary diaphragm deseribede in the 

last number of this journal, as well as on its 
. 





Fic. 2. 


The diaphragm with the centring device placed 
on a plate holder. 


practical use and effectiveness compared with 
that of the secondary diaphragm of the 
Potter type. 


Metastatic Tumours of Bone.—C. A. Лом, 
(Brit. Јошт. Surg., July, 1923, р. 38).—In 
this excellent Hunterian Lecture, deljvered 
before the Royal College of Surgeons in 1923, 
Joll states that secondary tumours in bone 
must arise in one of three ways :— 

l. By direet extension of a tumour from 
tissues outside the bone into its 
substance. 

2. By extension through the blood stream; 
either by malignant emboli conveyed 
through nutrient arteries, or possibly 
by a retrograde route through the 
veins. ы 


3. By extension through lymphatic paths. 
Evidence was brought forward in favour of 
the claim that bone metastases are blood 
borne, and that they are due to the lodgment 
of malignant emboli in the cellular marrow. 
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The records of the autopsies at the Cancer 
Hospita] from 1888 to 1922 were examined, 
and it was found that fifty-three métastases 
in bone were found in 1,144 autopsies for 
malignant disease. Out of the fifty-three cases 
thirty-four were secondary to malignant disease 
of the,breast. The location of the bone 
metastases in the fifty-three cases was interest- 
ing ; the following is а table :— 


Bone. Ы Number. Percentage. 
Vertebree =e 19 21-6 
Ribs г і 18 20-4 
Sternum ae 13 14-7 
Femur... Ра 13 147 
Skul ... -— 9 10-2 
Humerus 7 7:9 
Pelvis 4 4-5 
Tibia |... xx 2 2.2 
Mandible aa 1 14 
Scapula 1 Ie] 
Clavicle 1 I: 


Spontaneous fractures occur in both primary 
and secondary tumours of bone, but in the 
former the tumour has generally been noticed 
before the fracture, while with the latter 
fracture may be the first thing and the tumour 
is thén detected. Union of such fractures is 
much more likely to follow when the growth 
is a secondary deposit than when the fracture 
is asSociated with a primary sarcoma, this 
difference being possibly related to the 
osteoplastic properties of some secondary 
growths. 

X-ray investigation should help materially 
in the diagnosis of these growths. Joll quotes 
Bloddgood, who holds that the distinction 
from a primary tumour can be made, as a rule, 
because in the skiagrain there із evidence both 
of bone destruction and of bone formation in 
‘the central shadow, while, except in a healing 
bone cyst, this is never found in primary 
growths. C. P. G. W. 


Parenchymatous  Hypertrophy of the 
Breast.—D. С. L. FITZWILLIAMS (Lancet, 
Vol. П, 1923, р. 218).—4 case of parenchy- 
matous Мурегіторру of the breast is deseribed. 
It oceurred in a married woman. aged 27. 
Both breasts were affected, and the enlargement 
hadinereased greatly. This may have been due 
to pregnancy, for the patient was two months 
pregnant. On examination, both breasts were 


very large; the veins were enormously dis- 
tended, while the nipples were quite flattened 
and flush with the skin. X-ray treatment 
was given but had very little effect, and the 
increase in size went on. At the fifth month 
of her pregnancy the patient aborted, and the 
breast rapidly diminished in size. 

The cause of this disease is unknown. 
Trauma, cold, heat and irritation have no 
effect. 
first at or about puberty, and secondly, during 
pregnancy. It must therefore have something 
to do with the other sexual secretions, but 
what this association is we do not know. 


C. P. G. W. 


The enlargement of the breasts begin 


А Depressed Fracture over the Angular 
Gyrus: Clinieal and Radiological Localisa- 
tion.— A. P. Вектутвтре (Brit. Jour. Surg., 
July, 1923, p. 73).— The clinical case recorded 
was that of a right-handed quarryman, who 
sustained a compound fracture in the region of 
the left angular gyrus and subsequently de 
veloped a mild aphasia. Bertwistle has devised 
a method rendering it possible to visualise, in 
radiographs, the relationship of the under- 
lying gyri and sulci to the skull as a wh%le and 
to the parietal bone. The method was as 
follows: The half of a sagittally divided skulle 
with a corresponding half of a brain were 
taken. Between the more important gyri 
were implanted pieces of copper wire moulded 
according to the shape of the sulci. The 
boundaries of the parietal bone—where not 
obyious—were marked by glueing a thin copper 
wire on to its margin. The brain was placed 
in the skull and. radiographed lving on its 
mesial surface, so that the picture is a true 
lateral one. This key radiograph is useful in 
reading skiagrams of skulls. 
drawn from nasion to inion on both skiagrams, 
and by means of lengths along this line and 
perpendiculars to it localisation is possible. 


A base line is 


This method promises to be most useful. 
C. P. Ө. W. 


Loose Bodies in Joints and Bursæ due to 
Synovial Osteochondromatosis.—M. S. Hex- 
person and H. T. Jones (Journal of Bone and 
Joint Surgery, July, 1923, p. 400).— These 
authors review the literature of this condition 
They 


are of the opinion that osteochondromatosis 


and describe eighteen cases in detail. 


~ 
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of the synovial membrane is one of the causes 
of osteocartilaginous loose bodies in the joints, 
and probably the sole cause of the bodies in 
burse and tendon sheaths. 

The authors regard the condition as a benign 
neoplasm, and consider that trauma is a 
secondary factor. 

One case ш the series recorded was as- 
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THE TREATMENT OF ACTINOMYCOSIS BY X RAYS, WITH A 
REPORT OF NINE CASES. 
By Ceci, Р. G. Waxerey, F.R.C.S. Eng., Consulting Surgeon to Maudsley Hospital ; Assistant 
Surgeon and Teacher of Clinical Surgery, King’s College Hospital. 

Ir has often been stated that actinomycosis is a rare disease in this country, 
but this is certainly not the case in the London district. During the last three 
years eleven cases have presented themselves for treatment at King’s College 
Hospital; of these, nine were treated by X rays combined with other methods. 
T'wo cases were very advanced when they came under observation, and were 
too ill to receive treatment. Even to-day, although the clinical signs are fairly 
evident, there is often much delay in diagnosis "апа valuable time wasted as 
Тат as treatment is concerned. The thoracic variety is often diagnosed as 
phthisis, and patients are treated as such; meanwhile the disease progresses, 
and often a correet diagnosis is reached only when the chest wall has been 
penetrated, sinuses have formed, and actinomycotic granules found in the 
exuding pus. By the time granules are detected in the sputum the case is far 
advanced, and the possibility of cure is very remote. 

In the cutaneous variety delay in diagnosis is frequently caused by failure 
to identify the organism, which may only be discovered after repeated 
examinations, A 
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In cases of actinomycosis of the appendix the diagnosis is only made either 
by microscopical examination of the affected part after removal, or of the pus 
exuded from the broken down wound, when this has occurred. 

Infection by actinomycosis commonly occurs through the mouth, the lower 
jaw being invaded generally through a septie tooth; the tongue and fauces 
may become infected through an abrasion, while the face and neck may фесоте 
involved by infection through the salivary ducts. The lungs are infected by 
inhalation of the streptothrix in dust. Тһе commonest site of the disease'in 
the alimentary tract is the cecum and appendix. . ` 
With regard to treatment, this should always be combined; it is hopeless to 





Fig. 1.—Case 2, Showing condition one month before death. 


endeavour to treat such a disease by one single method. Excision or scraping 
of the sinuses, with injection of 2 per cent. iodine in rectified spirit, should be 
carried out where possible,*while large doses of potassium iodide should be 
given internally. X-rays form a very important part m the treatment; the 
induration around sinuses disappears and scar tissue is often softened 
remarkably. Frequently, however, this form of treatment is not adopted until 
the disease is very far advanced and all other methods have реет tried. 
X-ray treatment should be started early and will then be found a very useful 
adjunct. Radium has not been used frequently in this country in the treat- 
ment ol actinomycosis, although Heyerdahl of Christiania reported six cases 
in 1919; four of these were clinically cured, while the other two were 
improved, Р 
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Several cases of actinomycosis due io the organism being rubbed in 
through the intact skin were: reported during the war. In the majority of 
ases this was due to the soldiers sleeping on straw, while Pringle reports a 
case of actinomycosis of the anus in a huntsman who made use of straw after 
defecation; «he pustular eruption which ensued spread into the rectum. 


e 
AcTINOMYCOSIS or Luna. 


Case 1.—Harold T., wt. 25 years, was admitted to hospital 7th January, 1920, with multiple 


abscesses over both shoulders. These were opened and were found to contain numerous colonies 





. .- з . . . . 
of actinomycosis. The abscesses were irrigated and packed with gauze wrung out in 2 per cent. 
iodine in rectified spirit. For two years previous to admission the patient had been treated for 





Fig. 2.—Case 9. Skiagram showing considerable cario-necrosis. 


pulmonary tuberculosis, but no tubercle bacilli had ever been found in his sputum. Potassium 
jodide up to 800 grains a day was given by mouth, and as soon as the abscesses healed X-ray 
treatment was given to the thorax. After a few weeks, however, fresh abscesses appeared and 
broke down, and in spite of all treatment the patient died dn the 16th May, 1920. Amount of 
‘X-ray treatment given, forty two pastille doses. 


ACTINOMYCOSIS OF JAW. 

Саве 2.—John M., æt. 57 years, came under observation in October, 1920, complaining of a 
small abyess under the chin. His previous history was as follows :— 

In July, 1920, he had three teeth removed from his lower jaw, on account of an abscess at 
the root of one of them. Soon after this his gums began to ulcerate, and the ulceration spread 
round the lower jaw. In September, 1920, all the teeth were removed from the lower jaw except 
the last molar on each side. When first seen in October, 1920, the abscess under the chin was 
incised and the pus examined ; it was found to contain numerous aetinomycotie colonies. Large 
doses of potassium iodide were given Бу mouth apd the abscess cavity was freely curetted and 


» . 
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packed with 2 per cent. iodine solution. X-ray treatment was commenced in January, 
1991. radium 60 mer. 2 mm. filter was inserted for twelve hours into the chin. on four 
oecasions. At first the induration around the abscess cavity disappeared, but in June, 1921, it 
rapidly spread. Several abscesses formed and discharged large quantities of pus; actinomycotic 
colonies were still present. In July, 1921, the induration had spread to the whole lower 
lip (Fig. 1). • 

A skiagram of the lower jaw was taken about the same time (Fig. 2). It demonstrated con- 
siderable eario-necrosis of the mandible. The indurated tissue was again curetted in August, 
1921. and some of the material removed was examined microscopically, and it was found to, be 





Fic. 3.—Case 3. Condition before X-ray treatment was started. 


epitheliomatous. A few days after the operation in August, erysipelas appeared on the face and 
quickly proved fatal. . 

Case 3.— Thomas M., et. 19 years, was admitted to hospital 5th March, 1921, with a small 
sinus over the left side of the lower jaw. The patient had noticed this for five months, and stated 
that it appeared after а dead tooth had been removed. Тһе sinus was scraped and plugged with 
gauze. On examining the tissue removed, small colonies of actinomycosis were discovered. The 
sinus was irrigated daily with 2 per cent. iodine in rectified spirit, while large doses of potassium 
iodide were given internally. Аз soon as the sinus was healing from the bottom, X-ray treatment 
was commenced, one pastille dose being given every six days. The sinus was completely healed 
by the end of March, 1921, but the X-ray treatment was continued until the end of May, 1921. 
When seen after twelve months there was no sign of recurrence. 

Case 4.—John P. A., æt. 45 years, came under observation in January, 1921, with a sinus from 
the left side of the lower jaw. Actinomycotig colonies were obtained from the discharge from 
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the sinus. The sinus was excised and the wound packed with 2 per cent. iodine solution. It 
healed slowly from the bottom. X-ray treatment was started from the first and was continued 
for three months. The wound healéd well, and the induration which was present at first 
completely disappeared. When the patient left hospital he was put on large doses of potassium 
iodide for three months. А year later there was no sign of any lesion of the jaw. Amount of 
X-ray treatment given, 30 pastille doses. 


C: 


abscess under her chin. Six weeks previously the patient noticed a small boil on her chin. 





se 2.— Agnes В, æt. 25 years, came under observation early in 1923, complaining of an 
= 3 2 Ў , ^ 


Fomentations were applied and the boil disappeared, but the anterior part of the lower jaw 
commenced to swell. On admission to hospital there was considerable thiexening of the right 
side of the lower jaw and chin, with a swelling of the upper part of the neck. There was marked 





Fig. 4.--Саве 5. Showing extensive cario-necrosis of anterior part of mandible, 


induration of the floor of the mouth and an ulcerated discharging surface over the chin. The 
incisor and canine teeth were quite loose. Skiagrams of the lower jaw were taken, which 
"showed a „definite cario-necrosis of the anterior aspect and alveolar margin of the lower jaw. 
There was extensive caries, numerous sequestra, and marked rarefaction around the roots of the 
teeth in the affected area. (See Figs. 4, 5 and 6). Under an anxsthetic the teeth from the lower 
jaw were removed and the floor of the mouth was scraped down to the mandible. Тһе cavity 
was plugged with gauze soaked in iodine. Large doses of potassium iodide were given internally. 
As soon as the inflammation was subsiding X-ray treatment was commenced, two treatments being 
given each week. The wounds healed up and all the induration had disappeared after six weeks. 
The X-ray treatment was continued for another six weeks. When seen after five months there 
was very little evidence of any former infection. There was no sign of induration, the skin was 
normal, and the patient was fitted with a partial lower denture. 
e 


е . 
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Actinomycosis ок RIGHT SIDE or NECK. 

Case 6.—F. Thomas H., æt. 19 years, came under observation in June, 1921, with a hard 
indurated abscess on the right side of neck. This was opened, and the pus on examination 
was found to contain colonies of actinomycosis. The abscess cavity was freely curetted and 
washed out with a 2 per cent. solution of iodine. Potassium iodide was given by mouth in 
large doses, up to 700 grains a day. X-ray treatment wzs started in July, 1921¢ the whole side 
of she neck was irradiated each week. In September the patient developed an abscesssover the 
upper part of the right side of his chest. This was of the same nature and was curetted and 
packed w th iodine solution, X-ray treatment was given to the whole thorax. Actinomycotic 
colonies were found in the sputum. The patient gradually went down hill; in January, 1322, the 





Fia. 6. 





Fig, 5. 


Ею. 5.—Саве 5. To show necrosis of the mandible. The chin has disappeared. 
Ею. 6.—Same case. To show necrosis around dental sockets. 


right lung was solid and there wert several sinuses on the right side of the chest. The blood 
count was as follows :— 
( 3,996,000 per cubic millimetre. 3 


5 Red blood corpuscles ig : 
P | 79:9 per cent. of normal. 
Hemoglobin sed зі 50 per cent. of normal; colour index, "б. 
Leucocytes PA axe 28,200 per cubic millimetre. e 


The patient died in February, 1922. Amount of X-ray treatment given, 38 pastille doses. 


AcTINOMYCOSIS OF Сжсом AND APPENDIX. 
Case 7.—E. L., female, aet. 26 years, was admitted to King’s College Hospital, 22nd June, 
1921, witn symptoms of acute appendicitis. She gave a history of intermittent attacks of pain in 
the right iliac fossa for six months previous to admission. Appendicectomy and drainage was 
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performed on the day of admission. The appendix was retro-ceeal in position, it was much 
enlarged and thickened, the lower part of the cecum was indurated and hard. The drainage 
tube was removed after three days айа the wound had healed completely in three weeks, when 
patient was sent to a convalescent home. On microscopical examination of the appendix it was 
found to be invaded with actinomycosis, The patient was given increasing doses of potassium 
iodide, until she received 600 grains per diem. Six weeks after discharge from hospital the 
wound broke down and discharged pus containing colonies ої actinomycosis; the sinus was 
opened and irrigated daily with 2 per cent. iodine in spirit. "The sinus gradually healed up after 
three weeks of this treatment. X-ray treatment was now given to the right iliac fossa, using a 
6 mm. filter. The region was divided into four squares, and each of these received one pastille 
dose each week. This treatment was given for two months. The wound remained soundly 
healed, and when the patient was seen eighteen months after her operation, no thickening could be 
felt in the right iliac fossa and she was in the best of health. 


ACTINOMYCOSIS OF APPENDIX. 

САВЕ 8.—E. H., female, æt. 36 years, came under observation in May, 1922, with a history 
of pain and tenderness in the right iliac fossa for the last four days.  Appendicectomy was 
performed at once. "The cecum was indurated and hard and the appendix about five times its 
normal size. The condition was thought to be due to actinomycosis, and a drainage tube was 
inserted down to the cæcum. Sections of the appendix were examined microscopically and 
colonies of actinomycosis were discovered. The wound healed slowly. X-ray treatment was 
given to the right iliac fossa over a period of three months. There was no evidence of involve- 
ment by the streptothrix elsewhere in the Боду. The patient was seen nine months afterwards 
and seemefl completely cured. Amount ої X-ray treatment given, thirty pastille doses. 

Actinomycosis oF LUNG. 

Саве 9.—Reginald B., æt. 25 years, came under observation in March, 1922, with alpabseess 
just gutside the erector spinal muscles opposite the eighth dorsal vertebra. This was considered 
to be a cold abscess, probably tuberculous in nature. On aspiration of the abscess and on 
examination of the pus, colonies of actinomycosis were discovered. The abscess was therefore 
freely opened and washed out with iodine solution and packed with gauze. Large doses of 
potassium iodide were given by mouth, while X-ray treatment was given to the lower aspect of 
the right thorax, baek and front. In spite of treatment, however, numerous abscesses appeared 
over the right side of the chest, and the patient died in June, 1922. Amount of X-ray treatment 
given, twenty-five pastille doses. 


The two cases of actinomycosis of the lung both proved fatal. "This is not 
io be wondered at, because the disease was very far advanced by the time the 
patients came under treatment. 

The two cases of appendicular actinomycosis both did well and were cured: 
in these cases there can be no doubt that X-ray therapy was most beneficial. 

In Case No.2,the question might be raised as to whether the X-ray 

treatment was responsible for the development of squamous cell carcinoma on 
` the top ef the actinomycotic lesion. Against this may be set the fact that по 
visible * reaction " was at any time observed to result from the irradiation. 
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THE CAUTERIZATION OF ADHESIONS IN ARTIFICIAL PNEUMO- 
THORAX TREATMENT OF PULMONARY TUBERCULOSIS 
UNDER THORASCOPIC CONTROL. . 

By Н. C. JaconaEvs, М.р.“ T 
(From the Medical Service II of the Serafimerlasarett, Stockholm, Sweden, Professor H. C. 
Jacobaeus, Director.) з 
(Reprinted, with permission, from the Proceedings of the Royal Society of Medicine.) 
(Continued from page 105.) 

In perhaps the majority of cases one can see the compressed lung in its 
proper colour, greyish-blue with coal pigment, while the adhesion is greyish- 
red with distinct vessels in its longitudinal direction. The tissue is loose and 
spongy when pressed with the galvanocautery. Often the adhesion runs like 
a membrane along the ribs. It vibrates when the patient coughs or is shaken. 
In these cases there is also a transparent bluish colour. Without doubt, there 
exists an organic,*membrane-like granulation tissue, which has become 
stretched and forms the essential adhesion. These adhesions are the most 
favourable for cauterization, which may be done easily, rapidly, and without 
pain worth mentioning. The danger of haemorrhage surely cannot be great. 
I have burnt off adhesions with rather large, even varicose vessels without any 
bleedang whatever. With some experience it is not difficult to see the difference 
between the lung and the adhesion. , 

In other cases one sees the greyish-blue lung, with its coal pigment, 
siretehimg right out to the pleura, possibly with a small membrane, resempling 
a pleural membrane, in the fold between the lung and the chest wall. In 
these cases the thing to do is to loosen the pleura around the point where the 
` adhesion is attached. If it is attempted to continue the cauterization, the 
distance between the lung and the chest wall gets smaller and smaller, and it 
becomes really impossible to continue without penetrating the lung. In such 
cases I have loosened the tissue around the adhesion as much as possible ‘and 
then continued with pneumothorax treatment under high pressure. After an 
interval of time I have also performed a new cauterization in the same way. 
In one case Ї succeeded the second time in burning off an attachment which. 
proved impossible at the first attempt. Т think that it is in this way that one 
can, may be in a limited number of cases, enlarge the scope of the method. I. 
performed the operation in two or more stages in only four of my first forty 
cases, using a moderate over-pressure between the two stages. The essential 
reason for this procedure is that it enables me with more certainty than before 
to avoid burning the lung. J think this point is very important. Pn such 
cases, where the lung is directly attached without this intervening tissue, I do 
not think it advisable to force any cauterization. 


= At a Joint Meeting of the Section of Electro-Therapeutics with the Roentgen Society, at Man- 
chester, November 17th; also delivered as an Occasional Lecture at the Royal Society of Medicine, 
November 22nd, 1922, і 
e 
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It is these latter cases, in which the adhesions are m greater part formed 
by lung tissue, which most often complicate the cauterization. In such cases 
one has to expect partly, as already mentioned, the existence ої larger vessels, 
and: partly tubercular changes and offshoots of cavities. The distinction 
between this type of adhesion and the preceding is not always distinct ; 
there gre transitional forms with both granulation and lung tissue, as proved 
by histological investigations which I have made. The cord-like, tense 
adhesions, thinner than a pencil, may well contain lung tissue and perhaps 
also offshoots from cavities, but they are still, in my opinion, not dangerous to 
cauterize ; just as in the case of hemorrhages, one has to attach a certain 
importance to the immediate, marked shrinkage of the adhesion after cauteriza- 
tion In preventing tuberculous infection of the pleura. While working with 
thoracoscopy, one can see the stumps of the adhesions shrink to half of their 
original size or less within a few minutes. Without doubt, where offshoots from 
cavities exist they must be compressed and obliterated. This sounds bold and 
hypothetical, but I believe that it is во. If these adhesions are microscopically 
examined, one finds not infrequently offshoots from cavities filled with necrotic 
tissue. To date, several hundred adhesions have been burnt off, and in only 
one known case (Holmboe) has a cavity been opened, with resulting mixed 
infectionsin the pleura. In this case there was a surface adhesion of con- 
siderable thiekness, and the operation had been going on for nearly two hours 
without complete success in burning off the adhesion. Тһе patient was so 
well on the second day after the operation that a new thoracoscopt was 
performed, but then quite unexpectedly there occurred a sudden perforation 
of the lung with mixed infection and acute empyema, which in a few days 
proved fatal. The autopsy did not entirely reveal the precise method of 
the pleural infection, nor how extensive the cauterization had been. | Пи 
making this statement it is not my intention to deny that the result of the 
operation was unhappy. The incomplete cauterisation in the case in question 
was perhaps of importance, because the shrinkage which oecurred could not 
have resulted to the same degree from any other cause. The tedious and 
severe pleurisies after the operation seemed to be caused by the opening of 
tuberculous foci by the cauterization, and then the infection spreads to the 
pleural cavity. 

- [have not infrequently had cord-like adhesions, which at X-ray examina- 
tion and on thoracoscopy have been technically easy and possible to burn off, 
. but in which I have nevertheless not done this, because it was necessary to 
consider’ the clinical effect obtainable by the removal of the adhesions in 
question. According to Saugman's and Gravesen’s statistics, the difference 
between the prognosis of those cases with and those without adhesions is so 
great that practically all cord-like adhesions, which are technically possible 
of removal, provide an indication for cauterization. I believe that as long as 
one cannot, as is now the case, decide upon the risks of the operation, one 
ought to have some more definite indications. If, for instance, the case is one 
of a patient whose general condition is excellent, who has no sputum and whose 
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compressed lungs show no sign of cavity, I have not considered the indications 
sufficient for operation. А è 

The unlimited possibilities of variation are, however, such that this rule 
cannot be absolute. If a patient has a cavity in the lung, and is without 
tubercle bacilli or sputum, and the lung is expanded by adhesions and is 
technically operable, then I consider it one for cauterization. In suchea case, 
sputum or bacilli usually appear again sooner or later. 

In some cases, as Holmboe and myself have pointed out, there is no sputum, 
but after every introduction of gas the patient suffers an intefise, irritating 
cough fcr several days, which troubles him a great deal and prevents sleep. In 
these the adhesions are as a rule very narrow, and sometimes they do not even 
show on the X-ray photograph. I have not seen such symptoms in cases 
with extensive adhesions. I consider cases with such symptoms as full 
indications for cauterization, so much the more as these adhesions for the 
most part are very easy to remove. 

Finally, the presence of an exudate influences the indications for operation. 
Accerding to my experience, which, however, is not very great, an existing 
pleurisy always becomes worse after a cauterization. I have in two eases 
seen a serious empyema set in as a nearly direct consequence of this. With a 
pleuritic exudate present, it is also, as already mentioned, difficult to determine 
the operative possibilities. "The pleural surfaces are covered with fibrinous 
membrane and granulation tissue. The difference between lung and adhesion 
is nôt apparent: everything appears on a greyish background. Ја the 
cauterization itself опе has to proceed with great caution, but it is not always 
so difficult as imagined. "The adhesions appear very thick, but their outer 
layer is mostly loose granulation tissue, which is easy to penetrate. Daring 
pleurisy. the net impression gained is that no operation should be performed 
unless there are good prospects of a decidedly favourable effect. 

Other circumstances, which may influence the indications for cauterization, 
are the occurrence of tuberculosis in other regions, such as the larynx, the 
other lung and other organs of the body. : 

Tuberculosis of the larnyx is no contra-indication. "Tuberculosis in the 
other lung permits of cauterization only if it is necessary to continue the 
patient's pneumothorax. In cases of tuberculosis of other organs the same 


rule holds. ` 
A summary of the indicattons for cauterization of adhesions will, therefore, 
be as follows :— à | 


1. Cord-like adhesions up to the thickness of a little finger, found by 
X-ray examination, can always be burnt off, and this operation can, 
as a matter of fact, be done without great risk. The clinical result 
depends also upon other factors, of which I cannot give particulars 
here. 


2. Membranous adhesions are similarly suitable for cauterization. The 
possibility of operating upon them is best decided by thoracoscopy. 
. . 
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With regard to surface adhesions, there is need for great precaution; 
, and one should bury off only the granulation tissue which attaches 
the lung to the chest wall. By cauterizing the lung itself there is 
the risk of hemorrhage, as well as opening up of tuberculous foci 

and cavities, with a consequent infection of the pleura. 


CRITICAL Survey oF OPERATIONS so FAR PERFORMED. 


In a critical survey of the seventy-five cases which I have already 
published I will first consider those complications which followed operation 
immediately or ultimately. To begin with, we must refer to the cutaneous 
emphysema of greater or less degree which appears at the points of puncture 
of the chest wall. This complication may cause trouble for one or two days, 
after which it disappears and is of no further consequence. Of greater 
importance, however, are the pleuritic exudates which may follow operation. 
In the following table I have set down the various results which occurred in 
my cases :— 


l. Cases without exudate see iss 285 E ds x adu za 86 
2. Cases with slight exudate T , i 34, 19 
3. Cases with long-lasting exudate nud fever (6 — before the operation) sa Il 
4. Cases with long-lasting exudate with empyema (4 exudate before the operation) T 
5. Cases with exudate first appearing one to three months after operation 2 

Total a р di зах ... 5 


The result in the first group of cases has naturally turned out very 
favourably. After a few days of fever the patients have the same low tem- 
perature as before operation. "The same thing can be said of Group 2, in 
which we have a slight exudate which does not reach above the cupola of the 
diaphragm. In one or two weeks the exudate has disappeared completely. 
These pleurisies have, therefore, no influence on the clinical result, and one is 
entitled to say that the operation in four of five cases has had по unfavourable 
inflaence on the clinical progress. The third group comprises four cases in 
which the exudate, together with a higher temperature and apparent influence 
on the general condition, has continued for four to six weeks. Judged asa 
whole, the cases in this group had an ordinary tuberculous pleurisy. 

In the fourth group, which also comprised four cases, the pleurisy 
developing after the operation was at first of а serious nature, and thus of the 


'same character as in Group 3. A tuberculous empyema appeared after one or 


several months. In these cases the complication has had such a very 
unfortunate effect, that of these four cases three ended in death after one or 
two years, death without doubt in no small degree caused by the general con- 
dition being weakened through the chronic empyema. In the last group the 
condition has been good after the operation, but after a few months an exudate 
has appeared which in both cases turned to empyema. Nevertheless, both 
patients became better later on, so that the prospects for the future are 
tolerably good, It is impossible to decide with certainty whether the cauter- 
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ization had anything to do with the subsequent pleurisy. I believe that the 
empyema may have developed independently. . . 

Gravesen's statistics show two cases of empyema and four of serous 
pleurisy out of sixteen cases. Of Holmboe’s twelve cases, one had slight 
pleurisy and one severe, acute pleurisy and empyema with mixed infection, 
from which the patient died after four or five days. Taking the experience of 
all observers together, it would seem that pleuritic exudate and empyema are 
about the most serious complications of this operation. The mortality of my 
cases has been about 6 per cent., which is, however. а maximun figure and 
should hardly be attributed wholly to the operation On the other hand, it is 
evident that this complication is not so grave that the method should not be 
used in suitable cases. 

I shall now pass on to the credit side of the procedure and present in a 
table the results of operations in my own cases. I have arranged the results in 
three groups, according to the position of the adhesions in the chest cavity :— 


Cauterization 


майну auffigiant for Clinical Incomplete 

oo НИИ of cases. compl ha collapas Ре сарка 
(a) Apex adhesfons od: 10 P 9 ... 8 vis 1 
(P) Lateral adhesions |... 62 E 44 s 41 ads 17 
(c) Diaphragm adhesions 3 3 1 А 0 

e 

Total 75 5€ 50 18 
Holmboe 255 12 7 т (2) 5 
Geayesen and Saugman d 16 9 7 T 
Simme 11 sis 9 (?) ses T sie 2 
Unverricht 7 (4 2)... 4 (41)... 4 (4-1)... 3 
Total => ТТ 85 75 35 


To begin with, we have the apex adhesions. They are mostly short and 
practically difficult to reach with the galvanocautery. During cauterization 
pain is very often felt because of the proximity of the parietal pleura. In nine 
out of ten cases the operation has succeeded technically and resulted well 
clinically in eight cases. The second group, lateral adhesions, comprises. the 
main part of the cases. In forty-four of then: the operation was successful 
technically and in all but two was also followed by a favourable clinical result. 
In these two an empyema with the above-mentioned sequel developed. 

In the third group, diaphragm adhesions. the technical difficulty is that 
the patient during the progress of the cauterization proper must hold his 
breath, as otherwise the adhesion will be in constant movement. What is: 
advantageous in such cases is the fact that their cauterization is entirely 
painless. In all cases of Group 3 the teehnical result of operation was 
successful, but only one case turned out well clinically. The lugg had 
extensive adhesions in the upper part of the chest, adhesions which it was 
not possible to remove by this method. In removing diaphragm adhesions 
the aim of the operation has been to get a better compression of the lung 
in the wpper part of the chest cavity. This is, according to my opinion, 
possible only in exceptional cases. | 
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Thus, the sum total of cases with clinically successful result has been Б ту. 
Of the eleven cases in which. only incomplete cauterization was possible. in 
one alone have I had a severe protracted pleurisy. 

With regard to other authors, Holmboe had seven successful clinical 
results in twelve cases. Out of sixteen cases, Gravesen had nine techni- 
cally successful, seven of which were sterile. Two of the patients in the 
incompletely cauterized cases took a change for the worse because of empyema 
and protracted fever. Тһе cause seemed to be an attempt to extend the 
indications fór operation by burning off rather extensive adhesions. Among 
his cases it was not unusual for the cauterization to take place at several 
sittings, each ої a duration of one hour or more. It is evident that the danger 
of exudate in such cases must be rather great. 

If we now summarize the results of all these 121 cases so far published, 
we find that in eighty-five this method has been technically and completely 
successful in removing adhesions which prevented complete collapse of the lung. 
Naturally, the clinical result has not been so favourable, as only seventy-five 
have been symptom-free. Ву again referring to the first table, we see therefore 
that in these cases of adhesions one can improve the prognosis so that it 
increases from 33°3 and 111 per cent. respectively, to not less than 7072 
per cent.* The mortality index would, according to the same table, fall from 
66°6 and 8677 per cent. respectively to 23°4 per cent. Whether this in rea ity 
was so in the cases hitherto operated on I cannot say, partly because the time 
which has elapsed since the operation is too short, and partly because patients 
have been sent to different sanatoria and their further progress has not been 
under observation. A rapid survey of the facts available now would give a 
less "favourable figure, since they point to a death-rate of between 30 and 40 
per cent., which, however, of course has nothing to do with the operation 
itself. Many factors undoubtedly enter into play. The most common appears 
to have been that the patients were from the poorer classes and therefore 
unable to get proper nursing. The adhesion cases are often more severe than 
thoge in which a complete collapse is obtained at once. 

Although it has been impossible by this method to obtain as high a 
percentage of clinically improved cases as in cases of simple, uncomplicated 
pneumothorax without adhesions, the procedure ought to be of permanent 
‘value in perhaps a limited number of pneumothorax cases with cord-like or 
membranous adhesions. . 

Case 30.—G. C., accountant, born 1887. Onset of illness, September, 1918. Admitted 
to Romanüs Sanatorium, November 20th, 1918. Pneumothorax established about Marsh 20th, 
1919. During whole stay at sanatorium, temperature 37? to 38" C. : no particular improvement, 
Tubercl¢ bacilli in sputum. Patient admitted May 18th, 1919, for cauterization. General 
condition good. Sputum purulent, about 25 to 50 c.c. daily: numerous tubercle bacilli. X-ray 
examination, May 19th, 1919: Pneumothorax on left side; upper lobe, left lung, not collapsed 
and large cavity at apex: extensive adhesions down to second rib impeded the collapse o: the 
lung (Fig. 1). Thoracoscopy, May 20th, 1919: Lung only moderately compressed, with distinct 
lobuli: only one single broad adhesion with apex at uppermost limit to be seen. For some time 
following, frequent refillings of nitrogen given. Operation, June 3rd, 1919: Lung now cousiderably 


. 
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more compressed, with the adhesion extending upward, more stretched : cauterization of offshoots 
of adhesion extending downward attempted: these cauterized together with overlying pleura 
on under side of adhesion: then attempts made with chisel to loosen adhesion from the 
parietal pleura: this apparently went well, but soon small hemorrhage occurred and procedure 
was discontinued: moderately severe pain during cauterization, less during blunt dissection of 
adhesion with chisel—no reaction afterward. X-ray examination: Not different from last 
examination except for small notch in adhesion. Pneumothorax fillings continued with rather 
high pressure twicea week, X-ray examination, July 18th, 1919: Condition of the adhesions 
at the apex of the left lung оп the whole unchanged. "То decide presence of cavity in lateral 
apex or of air spaces connected with pneumothorax cavity, which might ђе зерагафей Бу band-like 
adhesions, an X-ray examination was performed in high pelvic position after injection of 300 c.c. 
salt solution into the pneumothorax cavity. In this position all markings at apex were found 
denser than before, which indicated that they communicated with the pneumothorax cavity. 
Second operation, July, 22nd, 1919: Remains of previous cauterization noted as greyish-blue 
spots on lang surface at thoracoscopy. At present cauterization, tissue within adhesion found 
particularly firm and resistant. Cauterization as far back as possible and continued forward. 





Fic. 1 (Case 30).—A pex adhesion, Fic. 2 (Case 30).—After the operation, 
before the operation. complete collapse. 


Suddenly an empty space appeared: this was defined in front bya short adhesion. As far upward 
and forward as one could reach, the thin adhesion was first cauterized. The thick adhesion 
becam- narrower and also soft and limp, upward and backward. Further cauterization was 
therefore impossible. For a considerable distance, and, as it seemed, enough to collapse the 
cavity, the lung was loosened laterally. No hemorrhage occurred. Pains, radiating to the 
left arm, were now and then veryesevere. At X-ray examination the lung was found to be 
loosened right up to the middle of the dome. Patient discharged August 4th, 1919, on the, 
whole feeling very well.  Pneumothorax treatment at the dispensary continued. Cough 
subsequently increased a little. No marked and energetic compression was undertaken because 
of stomach trouble. The latter was evidently due, as was discovered later, to severe psychic 
shock. On September 8th, 1919, or a month and a half after second operatione patient 
suffered a sudden fit of shivering with fever and slight stitch in the left side. This increased, 
and dyspnea set іп ; and, after a few days a clear exudate was found, which revealed no bacteria 
on cultivation. The left half of the chest was under strong tension, and on September 14th 
aspiration of 900 c.c. of gas brought considerable relief. During the following days, 400 to 
500 с.е. gas were aspirated every day or two. Gradually the pain diminished. "Temperature, 
which had been as high as 40° C., fell {о between 38 and 39°. However, the patient's general 
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condition became considerably worse. Patient again admitted to Serafimerlasarett, September 
25th, 1919. His condition was now bad, although since the stitch appeared in the left side his 
sputum had ceased. X-ray examination: Lung completely collapsed; no visible cavity ; lower 
third of pleural cavity filled with exudate (Fig. 2). Aspiration of 1,300 c.c. tkiekened turbid 
opapue fluid September 29th. Thoracoscopy: Pleural surfaces very red and fibrinous; here 
and there small hemorrhages ; lung distinctly compressed and covered with fibrin; upper lobe 
conical yith apex adherent to cupola; regions on lung surface where cauterization had been 
previously performed, also covered with glistening, white, fibrinous, membranous areas; no 
visible fistula anywhere. Later, during the autumn, typical tuberculosis empyema developed 
with small fistula on the chest wall. In spite of this, the patient’s state gradually became 
afebrile, and by April, 1920, he had increased 20 kg. in weight. Pleural exudate had to be 
drawn off only at intervals of from опе to two months. As far as one сап judge at present, his 
prospects are rather good. 


This case is of great interest from several aspects. Tis main problem lay 
in the apical adhesion, which has always proved difficult of removal. This 
particular ease was no exception to the rule. At first I tried ошу to loosen the 
pleura around the adhesions, partly bluntly with a chisel, and then attempted 
to get further loosening of adhesions from the chest wall by high intrathoracic 
pressure. This did not succeed, although high pressure «vas kept up for six 
weeks. The operation that followed was rather troublesome. The adhesions 
were fibrous and very short. The pain for that reason was very severe. 
Complete severance of the adhesion was not accomplished, but enough was 
burnt off to ensure complete compression of the lung. Before this was done 
300 c.c. of salt solution were injected for diagnostic purposes and to decide 
whether we were dealing with a real adhesion and not the wall of a cavity. 
In this way it was made certain that there really was a cord-like adhesion. 
The immediate result of the operation was satisfactory, but in spite of this the 
patient was incapable of recovery on account of a very bad shock to the nervous 
system, about which we did not know anything at that time. Any attempt at 
stronger compression was not made. Six weeks later a violent acute serous 
pleurisy developed, which in time became converted into a tuberculous empyema 
but without mixed infection. It is a question whether the empyema was due 
to the operation. I have never been able to be clear about this. One would 
have thought that if the operation was the cause of it, the empyema ought to 
have appeared long before it did, as has happened in other observed cases. 
Further, this is not such a very rare complication in pneumothorax treatment 
in general. Yet, on the other hand, it is possible that after the operation a 
weakening of the lung wall opposite a cavity occurred, and that the infection 
of the pleura took place from this. In spite of all this, the case evolved 
favourably, with complete collapse of the lung, cessation of the sputum and 
marked increase of weight. Without doubt, in spite of complicating features, 
the operation had a highly beneficial effect. 

Case 38.—E. K., architect, aged 35. Pulmonary tuberculosis diagnosed December, 1918, 
Pneumothorax induced early in May, 1919. The general condition improved, but sputum containing 
bacilli continued. Admitted, January 19th, 1920, for cauterization. General condition good. 
X-ray examination: Lung broadly attached in upper part of pleural cavity down to second rib, 
and also by coarse, band-like adhesions to middle of diaphragm (Fig. 3); medium-sized cavity in 
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uncollapsed part of lung. Operation, January 21st, 1920 : Thoracoscopy shows three cord-like 
adhesions towards diaphragm, the anterior one of the thickness of a small finger, the middle like 
a thick string. and the posterior one a little coarser and continuing backward as а membrane ; 
the middle one moved particularly with respiration ; above, the lung was apparently densely 
attached то the chest wall, but no details could be seen. Cauterization of the middle and 
posterior adhesions was carried out smoothly, but the anterior adhesion was rather difficult to 
cauterize, partly because of its fibrous nature and partly because the patient had to hold his breath 
every time a piece was burnt off by the cautery. The cauterization was performed without the 
slightest pain or hemorrhage, but took rather a long time. After the operation a small exudate 
developed, which, however, did not reach above the middle of the dome. Test pyncture revealed 
a clear, serous fluid with lymphocytes. This was negative for guinea-pigs. No rise of 
temperature above 37:5. Sputum, which before the cauterization was 10 c.c. daily, gradually 
disappeared entirely. No tubercle bacilli on February 22nd, 1920, or afterward. X-ray ex- 
amination, January 24th, 1920 : Fluid to level of middle of dome of diaphragm ; lung obviously 


better compressed ; cavities above are smaller but still visible (Fig. 4). 


This ease is of more than ordinary interest. It wasa case in which it was 
desired, by cauterization of the adhesions to the diaphragm, to obtain a better 





Ес. 3 (Case 38).— Adhesion to diaphragm Ела. 4 (Case 38) —After the removal of the 
before the operation. adhesion. 


compression of the upper portion of the lung, which was broadly adherertt to 
the thoracic wall. The rapid and favourable effect of the operation (freedom 
from sputum and bacilli in about a fortnight) showed definitely that our course 
of action had been right. It is also interesting to note that this improvement, 
appeared before the visible cavities had quite disappeared. This indicates that 
sputum had come from other parts of the lung, which had been compressed by 
the cauterization. From a technical point of view the operation was rather 
difficult, because the actual cauterization had to be performed in small stages, 
during which the patient had to hold his breath each time. 
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Dr. S. Verr Pearson * said that he was convinced from'personal experience 
that a proper investigation of the nature and extent of adhesions in cases of 
artificial pneumothorax was an essential element in the successful treatment 
of these cases, and that such investigation involved in many instances 
inspection through the thoracoscope. "The other тові important means of 
finding out about adhesions was careful screening of ihe patient in the X- -ray 
room. The patient must be in the upright position, and must be revolred so 
that.the rays passed from different angles through the body, thereby often 
giving better indications of the thickness of adhesions and of the direction in 
which they traversed the cavity. He had looked ito the pleural cavity in 
five ‘cases so far. On the first two occasions it was at Veilefjord Sanatorium, 
Denmark, during the summer before last, just before and just after Professor 
Saugman had cauterized some adhesions. He had performed thoracoscopy 
himself for the first time on July 6th this year (1922). Through the kindness 
of his friend, Dr. Peter W. Edwards, at that time medical superintendent of 
theeBramcote Sanatorium, near Nuneaton, he had thoracoscoped some of his 
patients there. So little did the operation upset the patients, that they were 
in two instances polishing the floor of the wards in the morning the next day 
but one after the operations, which were performed late in the afternoon 
‘under careful local anzesthetization preceded by a small dose of scopolamine and 
morphia ; and one of the patients actually went'to sleep during the course of 
'the proceedings. Unfortunately it was in this, the third case of the four he 
and Dr. Edwards had chosen at Bramcote, that the instrument failed. A shert 
circuit developed in the distal part of ihe thoracoscope, and it was while 
attempés were being made to rectify it that the patient went to sleep with the 
cannula in his chest. At that time he had not got a second instrument at hand, 
and was not able to get the defective one repaired for many weeks ; hence ko 
had been unable to proceed to deal with the fourth patient. This was a great 


* Remarks made following Dr. Jacobaeus’ lecture at the Royal Society of Medicine, November 
22nd, 1922. 
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disappointment to him, because this was the case he had purposely left to the 
last as being a parlent. with a thin lateral adhesion, which he had hoped to find 
an easy one upon whom to perform his first cauterization. Не had written last 
week to Dr. Edwards’ successor at Bramcote to enquire for the latest news of 
these patients, and the following information about their condition four days 
ago would be of interest. All were maintaining an improved state of health 
fairly well. The fourth case, the patient who had not been touched, was 
reported to have * very little cough and sputum and his general condition 1s 
fair. . . . His exercise capacity equals about three miles a day walking." 
The MO oceurred, would this particular patient, whose long lateral 
adhesion was not interfering very seriously with the collapse of his right lung, 
have got into a materially better state now, three and a half months later, 
had that adhesion been cauterized ? The third patient was now employed in 
the carpenter's shop, and “ did a full day's work without resting. His general 
condition was most satisfactory.” Now the adhesions present in this case 
had deterred him (Dr. Vere Pearson) from attempting cauterization, but had 
he had Professor Jaeobaeus! experience he would have tackled them, because 
they seemed to be holding up the lung very definitely from a good degree of 
physical collapse, though, it was to be admitted. judging by clinical symptoms, 
they were not interrupting progress. ° 


RADIOGRAPHY OF THE FŒTUS IN UTERO. • 
By T. I. Сахру, M.B., D.M.R.E., Radiologist, The Royal Gwent Hospital, Newport, Mon. 


THe employment ої X rays to demonstrate the foetus m utero, and as an aid in 
the diagnosis of pregnancy, would seem to be one of the most obvious applications 
of the science of radiology, yet it is a field that has been almost completely 
neglected. It is true that it has presented great technical difficulties to «the 
radiologist. In most of the attempts that have been made the foetus has been 
very indistinctly if at all shown, a result which was of no real value from the 
obstetric point of view, and this explains why radiology as an aid to diagnosis 
has made no appeal to the obstetrician. A good skiagram, however, which. 
shows the foetal skeleton clearly and well differentiated from the maternal 
bony parts, is in a different category and ought to appeal strongly, for, it yields’. 
most useful information, and in many ways will be of great assistance. The 
writer is convinced that with attention to a few points of technique the 
radiologist can produce such а skiagram for his obstetrical colleague, ein any 
case after the sixth month of pregnancy. In eases earlier than this it is more 
difficult, but not impossible, provided of course that ossification of the foetal 
skeleton has advanced far enough. The writer has obtained a skiagram 
showing the foetal skeleton in a case which was estimated to be about four and 
а half months. А skiagram in the early months would only be of value in 
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demonstrating the presence or absence of pregnancy, but in the later months 
its value would lie far more in the information to be obtained about position, 
ete., for clinically, in most cases, the diagnosis of pregnancy at that stage 
would be beyond all reasonable doubt. This is fortunate, because it is easier 
to demonstwate the foetus on a skiagram in the later than in the earlier months. 

The main difficulties which confront the radiologist in this field of work 


are :— 

l. The rhickness of the maternal soft tissue to be penetrated causmg 
Scattering of the beam and blurring of definition. 

2. The cartilaginous nature of the foetal skeleton giving poor contrast in 
such a thick mass of soft tissue. 

3. The presence of the amniotic fluid increasing the scattering of the 
beam of X rays. 

à 4. Fetal movements. 


The first three difficulties are the most important, and can be overcome 
almost completely by the use of the Potter-Bucky diaphragm. It is not 
intended here to go into the technique of the use of this apparatus, as it is 
assumed that the worker is familiar with it. Suffice it to say that for detail 
and contrast in the radiography of thick parts it is, m the writer’s opinion, a 
sine qua поп. The fourth difficulty can be minimised, and in a great many 
cases removed completely, by correct positioning of the patient and by the use 
of a broad calico compression band not unlike an ordinary obstetric binder. 
Sufficient fixation of the foetus can thus be obtained, and exposures up to ten 
seconds have been given without movement showing. Instantaneous ex- 
posdres are therefore not necessary, which is a great advantage, for 
instantaneous work is not always practicable. 


POSITION or THE PATIENT. 


The patient should lie face downwards upon the Potter-Bucky diaphragm, 
with the trochanters about an inch or so above the lower edge of the film in 
• the cassette. The chest should be well raised on pillows, and the position will 
not then be found to be uncomfortable. Sand bags should be placed upon the 
.backs of the thighs. 
EXPOSURE TECHNIQUE. 


The anticathode of the overhead tube should be centred over the third 
lumbar vertebra at a distance of 30in. from a 15 by 12 duplitized film with 
double intensifying screens. The patient is asked to hold her breath and at 
the same time to press down the abdomen firmly into the Potter-Bucky 
diaphragm. She will find this quite easy to do if the chest be well raised, as 
stated. The assistant immediately applies firm, but not vigorous, compression 
with the compression band, and the exposure is made usually for about five 
seconds, using 25 to 30 milliamperes with a spark gap of 53 m. The com- 
pression band is made of strong calico, 42in. long by 12in. broad, double 
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thickness. It is attached at one end to the Potter-Bucky diaphragm. It has 
a hem of about 1 in. at the other end, through which passes a round stick? about 
14 in. long and about 2 т. in diameter. The ends of a piece of stout window 
blind cord, about 20 in. long, are attached to each end of this stick. A stronger 
stick, about 36 in. long, is used as a lever to pull upon this cord, using the lower 
bar o? the couch as a fulcrum. The advantage of this method is that com- 
pression can be applied in an instant and removed in an instant, with the result 
that the patient has only to endure the compression for the duration of the 
exposure. It effectively fixes the foetus and at the same time'reduces the 
antero-posterior thickness to be penetrated. A 10 КУА transformer by 
X Rays, Ltd., and a fine focus Coolidge tube was used in all the cases. The 
exposure time of five seconds could be reduced still further by increasing the 
milliamperage, but it was found that the sudden blast of a high milliamperage 
caused the patient to give a momentary tremor, which of course detracted from 
the definition of the resulting skiagram. A good 16-in. coil, which will give 
15 to 20 milliamperes for five or six seconds, ought to yield a satisfactory result, 
since the output of X rays, milliampere for milliampere, is greater with a coil 
than with a transformer. 
DEVELOPMENT. 


А 

Too much stress cannot be laid upon the importance of this operation. 
One of the commonest faults in general radiographic technique, in the writer’s 
opini®a, is under-development. Density is obtained in most cases by over- 
exposure at the expense of the contrast. As brilliancy and contrast are 
essential in the radiography of the foetus ?m utero, over-exposure is to be 
avoided and development must be full. One should never depend upon gne’s 
judgment to tell when development is completed, as too often mistakes will 
arise even with experienced workers. <A very trustworthy method is that 
recommended by Kodak Ltd., namely, development by time and standard 
temperature, and with a standard developer formula. It will surprise many 
workers, if they carry out this method exactly, to find what a great reduction 
can be effected in exposure time and what a great improvement in the brilliance 
and contrast of the resulting negative results. 

Is there any danger to the foetus or to the mother from the exposure to the 
X rays? This is often the first question asked by the patient's doctor. In- 
the writer's experience there js no danger at all. Of course, as in any other 
branch of radiography, an indefinite number of exposures should not be made. . 
The writer has made six exposures in succession, and a further four exposures 
after a month's interval in one case with no ill effects whatever, subsequent 
labour being normal and the baby particularly healthy and vigorous. 

Some of the uses of а skiagram of the foetus in utero from the obstetric? stand- 
point :— 

1. The demonstration of the fetal skeleton upon а skiagram is an absolute positive sign of 

pregnaney, so one more will need to be added to the list of positive signs in the text- 


books of midwifery. The writer has had several cases sent to him where pregnancy, 
though suspected by the clinician was strongly denied by the patient, and where the 
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Ета. 6,—Multipara. Twin gestation 6} months. Double breech face to face. Subsequentgabour 
normal, one breech and one head delivery. Healthy male and female children. 
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skiagram demonstrated the fetus beyond all doubt. In one case already referred to 
. the duration of pregnancy was estimated to be about four and a half months. 


bo 


. Failure to demonstrate the fetus on a skiagram during or after the sixth month of 

pregnaney is, in the writer's opinion, an absolute negative sign as regards pregnancy. 

For example, а “full time" patient was once sent to the writer because labour 

shéwed no signs of coming on. The skiagram did not show a feetus, but it showed 

e several small dark shadows in one flank, and an ovarian cyst with calcified matter 
was diagnosed, а finding which was confirmed at the subsequent operation. 

3. А skiagram will give positive evidence upon the question of twin or triple pregnancy. 

4. A skiageam will give useful information upon position and lie of the fetus, differentiating 
positively between a head, a breech, and a transverse presentation. 

5. A skiagram will give useful information, though perhaps not absolute, upon the relation- 
ship of the size of the head to the maternal pelvis. More work, however, upon the 
radiography of pregnancy in cases of contracted pelvis requires to be done, as the 
writer has not had the opportunity of examining a large number of such cases. He 
believes that good stereoscopic skiagrams would contribute valuable information 
regarding all diameters. 

The accompanying illustrations are examples of some of the results that 
have been obtained by the employment of the technique described. 

An interesting point to note is the separation of the sacro-iliac joints and 
of the symphysis pubis. The separation at the sacro-iliac joints is the more 
striking df the two. 








OBSERVATIONS ON RADIUM DERMATITIS. 
Ву M. Зурхех Тномѕох, M.A., М.р. Cantab, M.R.C.P. Lond.; and Секси, Р. С. WAKELEY, 

. F.R.C.S. Eng., King’s College Hospital. 

Rapium dermatitis, being much less common than the condition produced by 
X rays, has received small attention in this country, although the Americans 
have considered the matter in some detail. 

It is only within recent years that the ultra-violet and chemical rays of the 
spegtrum have been appreciated as the more important agents т the production 
of many common clinical conditions. Previously erythema solare and the 
common freckle were attributed to the heat of the вит. It was also noticed 
that certain cases of lupus erythematosus suggested that light was the 
‘determining facter in the site of the eruption. Hydroa wstivale belongs to the 
same group of diseases. The production of pigmentation by means of the 
‘carbon arc in the latest type of treatment in lupus vulgaris is merely another 
instance of the importance of the rays at the violet end of the spectrum. 

Clinically the pictures produced by excessive exposure to the X rays and 
to radium are indistinguishable. This is to be expecied when it is remembered 
that the gamma rays of radium are in juxtaposition in the spectrum with and 
overlap the X rays. 

This important fact is demonstrated by the following case : 

Mr. ‚ et. 65, has been handling radium salts continuously since 1904. 
During 1913 he noticed for the first time a little roughness of the hands; at 











2 и А А А . • 
Fie. 1.—Both hands showing atrophic pigmented skin with teleangiectases and warts 





Fic. 2.—Photograph showing striation and fissuring of the na The fingers of 
strate the subungual hypertrophy. 
€ 
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the same time he experienced a tingling sensation in the fingers. The war 
saw a very considerable increase in the amount of material that passed through 
his hands, with the result that in 1916 his hands became discoloured and his 
nails’ began to fissure and were very friable. The first appearance of warts 
was delayedeuntil 1920, since when they have gradually increased in number. 

To-day the skin of both hands is atrophic, thin, dry and wrinkled, there 
are scattered about numerous small patches of lightish brown pigmentation. 
Dilated capillaries form a thin network over the surface. There are present 
numerous small hyperkeratoses, the largest being on the third digit of the lefi 





Fig. 3.—Skiagram of the left hand showing chronic periosteal changes, which are seen to be most 
marked in the proximal phalanges of the second and third digits. 


hand, and its size being less than that of a threepenny piece. No ulcers are 
anywhere present. The nails are all thinned, Striated, fissured and brittle. 
The nail bed at its free edge is markedly thickened. Great stress has been 
laid on this phenomenon as being characteristic of radium dermatitis. and 
indeed it is the only means of distinction between it and X-ray dermatitis. 

As the patient complained of loss of grip, a skiagram of each hand was taken. 
A chronic periostitis of the phalanges was the only abnormality found. The 
electrical reaction of the intrinsic muscles were tested and proved to be 
shghtly sluggish. 

For histological purposes the largest wart was excised under local 
anesthesia. The wound healed well. 
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Sutton has pointed out that radium burns, although very similar to those 
caused by the X rays, are less painful and heal much more readily. 
The picture presented under the microscope is that of chronic inflammation, 
together with very early squamous-cell carcinoma. The stratum corneüm is 
markedly thickened, but most of its cells have been lost over theecentre of the 
wart. The stratum granulosum is not very distinct. The interpapillary pro- 
cesses are prolonged downwards to a marked extent, a$ well as showing some 
branching. There are numerous cell nests, and a few squamous cells сат be 
very definitely seen to be invading the corium. The condition 15 one of early, 
but yet unmistakable malignancy. The cells in the centre of the processes 
are in places definitely degenerate, many others are swollen and show apparent 
vacuolation around the nuclei; whether this is true vacuolation or оета of the 
cells is not clear. Among the prickle cells a few mitotic figures were observed. 
Even where karyokinesis was not evident the nuclei varied greatly in size, the 
larger of them presenting a most active appearance. | 
The superficial layers of the corium are oedematous, whilst the deeper layers 
show a definite increase in the white fibrous tissue. In places a slight secondary 
leucocytie infiltration is present. But far and away the most important feature 
is the destruction of the elastic tissue; in many places it is absent, whilst when 
present it is completely disrupted and is seen as short twisted fibrils. This 
striking result of excessive radiations will be better appreciated when it is 
realised that the accompanying figure portrays the field in which most elastic 
tissue was observed. . 
Thus, it is seen that radium and X-ray dermatitis are exactly similar and 
indistinguishable both clinically and histologically, except. for the subungual 
hyperkeratosis seen in the former condition, but the matter ів really even*more 
diffieult than this. Previously a brief reference has been made to the action 
of the rays of the sun. Many a sailor bears on his face and hands a thin 
atrophic pigmented skin which is clinically indistinguishable from radium 
dermatitis, and especially so in that warty hyperkeratoses and teleangiectases 
are present. This is equally true in the case of many colonials, particularly 
Australians. They do not need to fear sun-stroke, and so expose their heads 
and hands freely. In India, on the other hand, а topee is essential, апа Anglo- 
Indians show the condition on the hands only. To these changes Sir Lenthal 
Cheatle has applied the name of “ biotrypsy.” Thus we see that all these 
conditions could very well be classified as “ dermatitis actinica," radium and 
X rays being only а more extreme form of the same changes in that malignant 
changes supervene 
There is yet one other point which is perhaps even more curious. Many 
Colonials request treatment for the unsightliness produced by thq warts. 
Strange to say, their most rapid disappearance is produced by the application 
of РО. X rays. The atrophic skin is of course unaffected by this therapy. 
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REVIEWS. 


X Rays. Fourth Edition. С. W. C. Kaye 
О.В.Е., M.A., D.Sc., F.Inst.P. (Long- 
mans, Green & Co., 1923.) 


We cordially welcome this—the fourth — 
First 
published in 1914, it met with an immediate 
success, and was at once established as the 
standard treatise on the subject: while the 
mere fact that in so short a period three 
editions have been exhausted, and a fourth 
called for, affords eloquent testimony to the 
sterling value of the work. Dr. Kaye possesses 
the happy faculty of presenting a complicated 
and difficult subject in the most lucid and 
interesting manner ; and those who are reading 


edition of Dr. Kayes book on X rays. 


the work for the first time will be as delighted 
with the fascinating style in which it is written 
as with «ће extremely clear presentation of 
the subject matter. 
say that the author has fully maintained the 
best traditions of British Science, as well from 
the literary as from the purely technical 
standpoint. 

The new edition contains a great deal of 
additional matter, and from the 252 pages 


It is not too much to 


which made up the first edition, this issue has 
increased to 320 pages. 

The fourth chapter—“ On an X-ray Bulb” 
—contains a description of the Snook hydrogen 
tube, where an ingenious application of the 
power of hydrogen to pass through heated 
palladium or platinum is made use of to 
regulate the gas pressure in the tube. 

The chapters dealing with the measurement 
of X rays, secondary radiations, and the various 
properties of the rays, have all been revised 
and thoroughly brought up to date. 

_ Chapter XI—on * The Practical Applica- 
tions of X Rays "—makes interesting reading, 
and in addition to the medical applications of 
the rays, ап interesting account is given of 
some of [һе industrial applications of radio- 
graphy. ОЇ special interest, perhaps, is the 
reference to the work of Kaye and Knox during 
the war, when X-ray examination was applied 
to different parts of aeroplanes to detect flaws 
in the materials used in their construction. 
But these are not the only extra-medical uses 


of the rays. 
well how want of symmetry in the core may 
explain eccentricities in its flight. But on 
this interesting subject we can dwell no longer 
here; suffice it to say that the matter is dealt 
with at length in Dr. Kaye's other little book 
on “The Practical Applications ої X Rays,” 
of which more anon. One point in the medical 
section calls fora brief comment. On page 163 
is a small paragraph headed Є Bismuth Radio- 
graphy,” where reference is made to the use of 
opaque the the 
alimentary tract. After referring to the use 
of bismuth salts for this purpose, Dr. Kaye 
says, “ Thorium oxide and barium sulphate 


A skiagram of a golf ball shows 


meals in examination of 


are also used." Аз а? matter of fact we have 
never known thorium oxide used in ordinary 
practice, while probably barium is more com- 
monly used than bismuth on the score of 
expense. It may not be out of place to insert 

here respecting salts ; 
namely, that the subnitrate is not Бу anyemeans 


а caution bismuth 
an innocuous body, since fatal results have 
attended its use, owing to reduction being 
effected in the 
bacterial action, with the consequent formation 


alimentary tract through 
of nitrites, their subsequent absorption, and 
the production of a fatal methæmoglobinæmia. 
This, however, merely by the way. 

Chapter XII—**On X-ray Equipment and 
1—15 written by Mr. W. Е. Higgins, 





Technique’ 
M.Sc., and is a carefully written and well 
condensed account of the general features of 
a modern X-ray installation. 

Much is given in the 
chapter on the diffraction of X rays and 
crystal structure, while that on * The Nature 
of X Rays” has a note on Planck’s quantum 
hypothesis. 


new information 


In conclusion, we are pleased to see that Dr. 
Kaye has given prominence in an appendix to 
the recommendations of the X-ray and Radium 
Protection Committee, met in 1921 
under the presidency of Sir Humphry 
Rolleston, and of which Dr. Kaye was himself 
a member. The necessity for the exercise of 
the most careful supervision in radiological 


which 


departments cannot be over-estimated. 
. 
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The Practical Uses of X rays. By G. W. C. 
Kaye, O.B.E, М.А. D.Sc, F.Inst.P, 
(London: Chapman & Hall, 1922.) 

Our notice of this fascinating little volume 
is, we fear, very belated, but a few words may 
appropriately come after our notice of Dr. 
Kayes other book. The subject matter is 
largely based upon a course of Cantor Lectures 
given before the Royal Society of Arts in 
1921, and those of us who had the privilege 
of hearing the lectures will again find the 
lecturer's genial personality revealed in this 





to cover, with unflagging interest. It is one 
of those caoice morsels of scientific literature 
which are a little off the beaten track, and 
the perusal of which will afford шару an 
illustrative and illuminating fact for helping 
those of us who are engaged ifi lecturing, but 
who have neither the profound kmwowledge 
nor the facility of imparting our own modest 
stores, which are the happy possession of Dr. 
Kaye. . 

This book, like the last, should be in the 
possessior of every radiographer as well as 
radiologist who wishes to claim any degree of 
scientific acquaintance with his subject. 

Н.А. С: 
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й CRANIAL RADIOGRAPHY. 


Ву Вовевт Knox, M.D. 
(1) THE RADIOGRAPHY OF THE SELLA TURCICA. 


Ніктову. 


і 
ATTENTION was first called to radiographic studies of the sella turciea in 1899 
by Oppenheim, who had noted the changes produced in the region of the sella 
by pituitary struma, and particularly the destruction of the post-clinoid 
processes of the sella in a patient of his, deducing therefrom the existence of a 
tumour of the hypophysis, which was later verifietl by operation.* 

Other early workers along this line were Erdheim (“ Ueber einen Hypo- 
physentumor von ungewohnlichen Sitz," Beitr. z. path. Anat. и. г. allg. Path., 
1909, XLVI, 233) ; Kohler, “ Technique de l'exploration radiographique de la 
selle turzique pour le diagnostic des tumeurs de l'hypophyse " (Jour. de radiol., 
1909, ПІ, 5); Jaugeas, “ Les rayons de Röntgen dans le diagnostic et traite- 
ment des tumeurs hypophysaires du gigantisme et de l'aeromegalie," Paris, 
1909, and, the same author, * The X-ray Diagnosis of Tumours of the Hypo- 
physis” (Arch, Roent. Ray, 1900, XV, 87); Fuchs, “ Die Diagnóse des 

` * Arch, f. Psychiatrie, 4901, XXXIV, 308. 
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Hypopbhysentumors " (Jahrb. f. Psychiat., 1905, XXVI, 230) ; Весјете, “ Le 
radio-diagnostic de l'acromegalie " (Presse med., 1903, П, 843), and*also a 
number of workers іп this country. А lantern demonstration of radiographic 
views of the sella turcica, by Thurstan Holland, was given at the Liverpool 
Medical and Surgical Institution on October 27th, 1910. "The subject of 
diagnosis was entered into fully. . 

Harvey Сокніхо (“The Pituitary Body and its Disorders," J. В. 
Lippincott Company, Philadelphia and London, 1912) has a section on radio- 
graphic interpretations of the sella turcica. He says that there dre, of course, 
a multitude of variations even in presumably normal states, variations which 
affect the position of the sella as well as its size. Needless to say, a direct 
lateral view on a single plate may show no trace of the pocket, for in long- 
standing lesions the sphenoidal region is apt to become depressed downward, 
so that the sella is hidden by the zygomatic areas or obscured by the shadows 
which are east by the foor of the temporal fossa. Under these circumstances, ` 
stereoscopic plates are absolutely essential, and indeed they are desirable in all 
cases, the head being tilted slightly so that one may look directly into the 
fossa. Only in this way can the full depth of the pocket be clearly made out, 
and this is particularly true of lesions associated with ballooning of the sella 
floor. which has allowed the gland and its capsule to project faf into the 
sphenoidal cells. It is often necessary to make repeated exposures from 
different points of view, for it is disconcerting to secure a negative which 
discloses a well-formed, though displaced and thinned-out sella turcica, when 
previous ones have seemingly shown a complete obliteration of the structure. 

This has been Cushing’s experience in one or two instances in which sub- 
temporal decompressions have been performed owing to the presence of general 
pressure symptoms, and a subsequent radiogram has brought into clear outline 
a previously obscured sella. 

Profile radiographic measurements exceeding 15 mm. antero-posteriorly and 
10mm. in depth may be looked upon as indicating an enlargement, and the 
adult peripheral dimensions may vary from a sella of this size to опе con- 
siderably over 30mm. ‘The skeletal measurements given by Arthur Keith for 
the normal average 10 to 12 mm. antero-posteriorly, 14 to 15 mm. transversely, 
and З mm. indepth. А slight magnification usually occurs on the X-ray plate. 
Usually a greatly enlarged sella turcica may be expected when neighbourhood 
symptoms are pronounced, though, as stated, this is not necessarily true of 
primary interpeduncular tumours. With an undistended sella there is often a 
single clear basal outline, but a double contour is often apparent when there 
has been any considerable distension of the fossa. The inner line corresponds 
with the lateral openings of the fossa ; the outward and lower with the down- 
ward median bulge of the sella floor. The lower line will ultimately disappear 
or become indistinct when the distended floor has undergone absorption from 
pressure atrophy. However, even with extreme thinning of the base, good 
stereoscopic plates will often show a trace of this outer line bulging downward 
almost to the floor of the sphenoidal cells. | . 
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Under such circumstances the operator need not expect to enter recognisable 
sphenoidal cells in approaching the gland from below, for as soon as the 
anterior sphenoidal wall is opened he will come directly upon the gland, 
covered with little more than thinned scales of bones and mucosa. Needless 
to say, too, the lower of the curvilinear lines will be seen to have disappeared 
from a*negative taken after a sella decompression. 

It is the writer’s impression that single-plate exposures should be made by 
focussing directly for the hypophysis perpendicular to the sagittal plane, 
whereas steréoscopic exposures should be made from the side and above. so 
that one may look down into the fossa. 

Although the patients in the author’s series have been under observation 
for a comparatively short space of time, it has been noted in the interpretations 
of the case reports that a measurable progressive enlargement of the sella 
occurred in one or two instances. It is presumable that the serial radiograms 
may under some conditions be of value in determining whether or not the 
hypertrophic condition of the gland is advancing. Could this have been 
determined in some of the cases in the series, and a proper decompression of 
the base of the sella have been performed, the patients might have been spared 
their present loss of vision, often the most depressing symptom of the malady, 

As a fesult of pressure absorption, defects will be found in the base of the 
sella ; and with successful stereoscopic plates they may actually be seen in 
favourable cases. They may be multiple, or there may be a single median 
opening. Such defects in the sella base have been found in some museum 
preparations of acromegalic skulls, and were interpreted as indicating a per- 
sistent cranio-pharyngeal canal, a conclusion which must be accepted with 
reservations, Inasmuch as a histological examination of the contents of the 
canal is necessarily precluded in the dried specimens. 

FEAnNsIDES (Royal Society of Medicine Proceedings, Electrotherapeutic 
Section, Vol. VIL, p. 46, 1914), dealing with diseases of the pituitary gland and 
their effect on the shape of the sella turcica, points out that if an enlargement 
of the gland takes place, either the diaphragm or sella must be freed from its 
attachment to the clinoid processes, or the bony walls of the fossa must be 
eroded. In either case the outline of the base of the sella turcica will be 
altered by disease of the contained pituitary body, and a skiagram will give no 
definite evidence of these changes. In the skeleton the measurements of the 
normal pituitary fossa, as given by Keith, averdge antero-posteriorly (inter- 
clinoid distance) 10 to 12 mm., 14 to 15 mm. transversely, and 8 mm. in depth. 
In profile radiograms, measurements exceeding 15 mm. antero-posteriorly and 
10 mm. in depth, may be looked upon as indicating an enlargement. With ап 
undisteyded sella the floor of the base of the fossa in the skiagram should 
show a single clear basal outline. The author brings twelve cases under 
notice, and deseribes the radiological findings in each, and concludes thai 
radiographie proofs of the changes in the conformation of the sella turcica help 
to make the diagnosis of pituitary disorder more certain than in other intra- 
eranial conditions. In doubtful cases a qhange in the size or shape of the sella 
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iurcica, as seen in the X-ray plate, is at present the most certain evidence of 
pituitary disease. : 

Gitperr Scorr (/674., p. 58) states that sella deformations are merely of 
accessory value to the symptomatic manifestations. He gives the same skeletal 
measurements for the normal sella turcica as Fearnsides (see хирћа), and adds 
that in the skiagram there is a little increase of the actual size, this bemg 
due to the distance of the sella turcica from the plate. И must be remembered 
that the споја processes possess each two “horns” and a broad base. Thus, 
it is inportant that the view taken is absolutely lateral so that the “ horns” 
coincide. otherwise a wrong impression will be given of the shape and size of the 
fossa. This correct lateral view is the most difficult part of the technique. To 
obtain an absolutely lateral view of the fossa it is essential that (1) the tube 
be accurately centered through the sella ; (2) the base of the patient's skull be 
horizontal ; and (3) the plate be vertical; that is with the patient upright. 
There must be no movement on the patient's part, and the exposure must be 
correct, "The author uses a special form of apparatus for these examinations, 
the same as that used for the localisation of foreign bodies in the eye. The 
patient sits in a chair, with the side of the face against а cylinder, the 
diaphragm of which measures 6 in., and the length is such that the distance 
from the anode to the patient is 12 in. The end of this cylmder їв covered 
with parchment ; this gives better support. Fixation of the head is obtamed 
by means of (1) а head-rest ; (2) a chin-rest ; and (3) a mouth-piece, which 
is firmly gripped by the teeth.. The plate is held in position by a carrier, from 
above. The tube is aceurately centered through the cylinder, and the patient's 
head is carefully adjusted, so that the central ray passes through a known spot 
on both sides of the head. The centering of these * known spots” is cárried 
out by plaeing lead shot on each side of the head, lin. in front, and Jin. 
above the external auditory meatus, and by a screen examination getting these 
to coincide accurately. These should be removed before the exposure, other- 
wise they will obscure the sella tureica. Stereoscopic views are not of much 
assistance in diagnosis. . 

Finzi (Jbid., р. 62) also points out that it is very necessary to get the rays 
through the fossa exactly lateral. The method he employs is to make the 
patient lie down with his head on one side, with the tube beneath the couch, 
and the screen over the patient's head. He puts a sixpenny piece in each ear, 
and by moving the tube ађоће, the images of the coins can be superimposed, 
one of them appearing as a halo round the other, and the central ray 1s then 
coming through the external auditory meatus. To get it opposite the pituitary 
fossa he moves the tube forwards 1 in., and upwards 1 in. The base of the 
skull is not exactly transverse to the couch, so by moving the tybe box 
upwards an inch he moves the rays an inch above the base of the skull. This 
brings the central ray exactly opposite the pituitary fossa. 

Hampson (Lancet 1, 1914, p. 714) offers the following suggestion for 
centering the sella in the directly transverse rays from the tube. He takes 
two meral curtain rings of about 15 in. in diameter, and attaches to each two 
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small strips of adhesive plaster. Не fixes them by these strips in their proper 
position with reference to each auditory meatus, and then arranges head and 
tube sothat the screen shows the rings concentrically placed, one apparently 
within the other. The central rays will then be truly transverse and un- 
obstructed, ànd the shadow of the rings on the plate will prove the fact. 

JofixsTON (Amer. Jour. Roent., 1914, р. 172) has investigated the radiography 
of the pituitary body in its relation to epilepsy, and finds that in a certain 
class of cases—those who, with previously good histories, between the ages of 
fifteen and thirty-five begin to develop epilepsy—decided departures from 
normal in the topography of the sella tureica were often demonstrable. The 
changes for the most part consisted of an overgrowth and folding over of the 
clinoid processes, especially the posterior, thus causing a decided difference 
in the size of the pituitary fossa, and therefore in the gland itself. The author 
considers that the frequency with which these changes were to be found was 
striking. 

JonwsroN (Amer. Jour. Roent., Vol. IV, р. 555, 1914) thus sums up his 
conclusions as to X-ray observations of the pituitary region in intracranial 
lesions : The first requisite for study of intracranial lesions, particularly of 
the sella, is a wide familiarity with the roentgenograms of thenormal conditions, 
and mastery of a technique resulting in uniform production of roentgenograms 
of unusual definition and excellence. There is a wide variation in size and 
character of the sella which must be considered within the limits of the 
normal. Idiopathic epilepties in a large proportion of cases show definite 
changes in the region of the pituitary fossa. Pituitary struma manifests itself 
by deformation and destruction of the sella, rarely by visualisation of the tumour 
itself. Intraeranial tumours other than those of the pituitary frequently so 
manifest their presence as to permit of their detection by roentgenography. 
Every patient showing evidence of optic atrophy, bitemporal heemianopsia, 
papilleedema, or loss of vision, is entitled to a careful roentgen exploration 
of the sella and intracranial region. The author prefers finely focussed 
heawy anode (transformer) tubes of the hydrogen type, working at a voltage 
not exceeding 60,000, and usually less, with an exposure of 200 ma. seconds 
and fairly fast plates with fine grain. In addition to the lateral plates of the 
skull, it is advisable to make at least one plate involving the use of the long 
tubular diaphragm, having a diameter not greater than 24 in., and a length 
of at least 8 in., since unexpected detail is frequently developed on such a 
‘plate. 

ScHUELLER (Allg. Chir. де Gelirnkrankheiten, 1914, Хо. 339) describes 
the changes in the region of the sellaas follows: Intrasellar tumours of ihe 
hypoplaysis cause a widening and deepening of the sella of such a nature 
that its floor is thinned, and approaches near to the floor of the middle 
cranial fossa; further, the dorsum sell is thinned, displaced backwards 
and may appear lengthened. The transition of the contours of the dorsum 
selle into the planum sphenoidale forms an acutely-angled prominence. 
The anterior clinoid process appears normal, or pushed upwards, and its 


166 ARCHIVES OF RADIOLOGY AND ELECTROTHERAPY 


under surface either hollowed out or abnormally plump. The remaining part 
of the skull frequently shows the changes of acromegalia (thickening of the 
wall of the skull, bony ridges, and enlargement of the pneumatie spaces). 
Extra-sellar tumours of the hypophysis cause a flat dish-like widening of the 
sella, whereby the dorsum selle is thinned and shortened, the anferior clinoid 
process sharpened and shortened, the tubercle of the sella eroded, so that the 
floor of the sella is not alone thinned but, approaching slightly to the floor of 
the middle cranial fossa, appears to fuse in an obtuse angle with the planum 
sphenoidale. "The remaining part of the skull shows no acromegalie changes, 
but rzther a thinning of the walls due to an increase of the intracranial pressure. 
Very large tumours of the hypophysis cause a total destruction of the body of 
the sphenoid. In this stage it is impossible to differentiate those of intra- 
and extra-sellar origin ; at best the condition of the anterior clinold process, 
together with the other changes in the skull, points the way. (Translation in 
Amer. Jour. of Roent., Vol. IV, p. 559, 1914.) 

Printer (Amer. Jour. of Roent., April, 1917, р. 193) points out that the 
study of the laterale aspect of the sphenoidal sinuses requires also that the 
sagittal plane of the skull be brought accurately parallel to the plane of the 
- plate, that the central ray from the tube be perpendicular to the sagittal plane, 
and that the perpendicular ray be passed through the centre of the pituitary 
fossa. In the comparative study of the frontal, sphenoid, maxillary and 
ethmoid sinuses on the two sides in the vertical plane, it is also necessary that 
the central ray be passed directly through the sagittal plane of the skull and 
exactly in the median line, and that this plane be kept absolutely perpendicular 
to the plate. If this is not done, the superimposed shadows of the posterior 
portions of the skull and spine become confusing, and there can be no exact 
comparison. The author goes on to describe a head leveller which he has 
designed for the study of the pituitary fossa and the accessory sinuses, and 
which can be applied either in the recumbent posture or in the vertical position. 

Hever and Рахру (Bulletin of the Johns Hopkins Hospital, XXVI, Хо. 309, 
p. 311) set forth certain conclusions on roentgenography in the localisation of 
brain tumour, based upon a series of one hundred consecutive cases. They 
believe that, with the exception of the comparatively few which show definite 
tumour shadows, roentgenograms of the head are merely an aid, though an 
impo-tant aid, in the diagnosis of brain tumour. Uncalcified tumours do not 
cast shadows in the roentgenogram unless tumour tissue has invaded the 
accessory sinuses. A possible exception may be hypophyseal lesions, which 
are viewed against the dark temporal fossa. Calcified or bony tumours cast 
shadows which are readily recognised. In the authors’ experience such 
shadows occur in 6 per cent. of patients with bone tumour. The signs in 
the skull of increased intracranial tension, 7.e., enlargement of the skull, 
separation of the cranial sutures, general convolutional atrophy, and de- 
struction of the sella turcica, have a considerable value in the differentiation 
between cerebral and subtentorial lesions, for they indieate an internal 
hydroeephalus, rare in cerebral tumours, but a usual accompaniment of 
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posterior fossa tumours. The local changes in the skull due to brain tumour 
are of the greatest value in the diagnosis of hypophyseal or supra-sellar lesions. 
Local hypertrophy of the skull over cerebral tumours is of definite diagnostic 
value in 4 per cent. of the cases. Local atrophy is of equal value. Local 
unilateral vascular changes have diagnostic significance. Local convolutional 
atroplty is of importance. In about 45 per cent. of the cases roentgenography 
has been of real diagnostic value. 

Carr (Amer. Jour. Roentgenol., August, 1917, р. 405) discusses the changes 
in the sella f'urcica in cases of brain tumour. Such changes, he says, may be 
caused by direct or indirect pressure. Direct pressure effects are produced by 
hypophyseal or supra-sellar tumours. As the diagnosis of these two types of 
tumours by radiography has become so exact, she only presents the resulis of 
her investigations of the indirect pressure effects upon the sella, by an internal 
hydrocephalus produced by tumours in the posterior fossa of the skull. 
Thirty-two verified cases of cerebellar tumours were studied, and only three 
failed to show pressure effects upon the sella. In these three cases the dis- 
tension of the sutures and atrophy of the convolutional impressions were so 
marked as to account for the negative sella findings. The changes in the 
sella vary from a slight haziness of the dorsum selle to an enlargement of the 
fossa, nót, however, to the degree seen in the hypophyseal tumours. The 
dorsum sella may be pressed forward, forming an acute angle with the floor of 
the fossa. From a slight general haziness of the fossa, the signs may change 
to those of a very moderate degree of pressure atrophy of the dorsum ве] |, 
and even to a destruction of the entire dorsum and posterior clinoid processes, 
and a marked pressure atrophy of the posterior part of the floor ої the sella. 
The'anterior clinoid processes rarely show signs of pressure atrophy. The 
change in the size of the sella is demonstrated by the increase in width of the 
entrance and deepening of the fossa, the floor in some cases reaching the lower 
level of the sphenoidal cells. 

А TECHNIQUE. 

The X-ray examination of the sella turcica is one of exceptional difficulty 
when exact measurements have to be made. This is due largely to the 
difficulty of the technique and the absence of any attempt at standardisation. 
In making precise measurements a certain amount of deduction is required, 
because of the central position of the sella turcica at the base of the skull, and 
‘its consequent distance from the photographic plate or film. This need be no 
real difficulty, because in all skulls the distance will be practically the same. 
and if the normal average measurements are ascertained, it is easy to calculate 
the difference in an average number of radiograms examined and to make 
allowance for that difference. 

In the technique, if a fixed distance be adhered to between the anticathode 
of the tube and the photographic emulsion on the plate, another factor which 
causes confusion is eliminated. Attempts have been made to provide a 
standard head rest, and one of the Беві, іѕ that recommended by Pfahler. 
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Stereoscopie radiography is recommended for the study of the sella tureica, 
because it is in this region that it is likely to be of great value. ‘Single 
negatives give but a poor impression of the depression and its anatomical 
relations. In estimating enlargements of the sella, it is necessary to consider 
the transverse diameter as well as the antere-posterior and thé depth. A 
stereoscopic pair of negatives enables the observer to arrive at some sense of 
the width, and when these three diameters are available it is possible to make 
a diagnosis of enlargement or the reverse. Radiography of this region is пої 
at all заву if very accurate technique is not employed. The detérmination of 
the best point at which to centre the tube is one of the most important steps in 
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the techmique. This alone has been the means of inducing several workers io 
endeavour to furnish a definite point. Finzi, already referred to, gives a very 
good screen method. In order to introduce a definite series of positions, the 
writer, in collaboration with Dr. R. W. A. Salmond, worked out and published 
in the Arcurves, in 1915, a preliminary paper on “А System of Topography 
for Use in Radiography of the Head." It will simplify the descriptiveepart of 
these articles if the substance of this paper is included in this the first of a series 
on Cranial Radiography; the subsequent technique to be described will in large 
part be based on a clear conception of the radiographie base line and the 
perpendicular lines in relation to it. 

An attempt has been made to outline а simple method of measurement to 
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show the relations between the surface of the head and the bony as well as 
the soft parts in the interior. 

The method is based on a series of measurements made on the dry skull, 
and afterwards applied to and verified on subjects in the post-mortem room, 
and also as far as possible on the living subject.* 

In eur experience it is accurate for application to the various types of skull 
met with, though in exceptional yet still normal types its accuracy will be 
lessened. 

A base lite, which may be called the radiographic base line of the skull, is 
made use of. It is determined by drawing a line from the nasion, 7.е., the 
mid-point of the suture between the frontal and nasal bones, through the centre 
of the external auditory meatus, and continuing it to the mid-line at the back 
of the head (Fig. 1). The length of this is measured, and on it three points 
are marked, at the one-third, the one-half, and the two-thirds distance from 
either end ; usually it is most convenient to measure from the front. 

Through these points perpendiculars to the base line are drawn, dividing 
the head into four areas, by three lines which run downyards and forwards 
and are intersected by the base line (see Fig. 1). The lines may be marked 
on the head with a skin pencil, or by thin wire if they are to be reproduced on 
the plate? This base line was chosen because the nasion is a fairly constant 
point and easily determined : the external auditory meatus is also constant, 
and the whole line corresponds exceedingly well with the base of the skull. 


The external occipital protuberance was avoided because it is variable and 
not always easy to feel, and moreover, a line between the nasion and the 


external occipital protuberance does not correspond to the base of the skull as 
well'as the one chosen. 


RELATIONS OF THE RADIOGRAPHIC Base LINE OF THE SKULL. 


The following points are found on the same horizontal plane as the base 

line (Fig. 2): (1) The lower part of the Frontal Sinus ; (2) Sphenoidal 
Sinus ; (3) Apex of the Petrous bone ; (4) Clivus of the Sphenoid ; (5) Glenoid 
cavity and Condyle of the lower jaw; (6) External auditory meatus ; 
(7) Jugular Foramen, and (8) Mastoid Process. 
-© The point of intersection at the one-third distance from the nasion is at the 
zygomatic malar suture, and corresponds im the interior with the front part of 
ihe sphenoidal sinus. The point at the one-half distance is at the glenoid 
fossa and condyle of the lower jaw, and corresponds ш the interior with either 
the lower part of the dorsum selle or just а little behind it, the apex of the 
petrous bone. The point at the two-thirds distance is on the mastoid process, 
towards its $ posterior margin, and corresponds with the curved portion of the 
lateral sinus m the interior. 

If m the interior of the skull a mesial base line is drawn between the ends 

* We wish to thank Professor Keith for kindly allowing measurements to be made on several skulls in 


the Museum of the Royal College of Surgeons, and Dr. E. H. Shaw for allowing measurements to be 
made and verified in the post-mortem room of the Grgat Northern Central Hospital. 
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of the corresponding base line on the exterior, it will be found that the inter- 
secting lines at the one-third and at the one-half distance correspond in both 
cases, but that the intersecting line at the two-thirds distance on the exterior 
base line corresponds toa point at the three-quarter distance on the mesial line 
in the interfor. 


RELATIONS OF THE PERPENDICULAR Lines AND THE AREAS DEFINED BY THEM. 


` The perpendicular at the one-third distance corresponds with three sutures 
of the skull, the coronal, the squamo-sphenoidal, the spheno-maxillary, in 
order from above downwards It bisects the frontal lobe of the brain, and 
roughly divides the face from the cranium. 

The perpendicular at the one-half distance approximately corresponds at 
its upper part with the fissure of Rolando, and below the base line with the 
posterior margin of the ascending ramus of the lower jaw. 

The perpendicular at the two-thirds distance bisects the parietal lobe of 
the brain. 

These three lines divide the head into four regions, whieh may be called A, 
B, C, D, from before backwards (Figs. 1 and 2). 

Region А contains the anterior fossa of the skull with the anterior half of 
the frontal lobe, the orbits and the facial bones with the exception of the 
ascending rami of the lower jaws and the palate bones. 

Region B contains the body of the sphenoid and the greater part of the 
sphenoidal sinus, the sella turcica and pituitary body, the palate bones and 
ascending rami of the lower jaw, the posterior half of the frontal and the 
anterior part of the temporo-sphenoidal lobe of the brain. 

egion C contains the mastoid process, petrous temporal bone, occipital 
condyles, anterior half of the parietal and posterior part of temporal lobes of 
the cerebrum, the pons, medulla, and anterior part of the cerebellum. 

Region D contains the horizontal portion of the lateral sinus, the occipital 
lobe and posterior half of the parietal lobe of the cerebrum, and the posterior 
part of the cerebellum. 

As an illustration of the use of the system : To radiograph the sphenoidal 
sinus laterally. The system shows that the base line runs through the sinus, 
and that it is situated between the intersecting lines at the one-third and one- 
half distance. The tube is therefore arranged so that its central rays pass 
through the base line and between the intersecting lines. 

The technique necessary in this system of measurement need be only 
briefly indicated. . 

The patient may Бе radiographed with the head in either the vertical or 
horizoatal position; if necessary, one of the many head rests may be used to 
steady the head in either position. The sagittal suture should be parallel to 
the plate, a point of importance in order that a region localised on one side of 
the skull may exactly correspond with the similar region on the other side. 

The side to be radiographed is placed next to the plate, the opposite side 
being made use of for the localisation ef the point through which the central 
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ray passes. When in proper position the tube is centered over the base line of 
one side, and the two lines will be found to coincide exactly ; or if the’tube is 
centered over the perpendicular drawn at the one-half distance, then both per- 
pendiculars at that point on the twosides of the head will be found to coincide. 

In the localisation of bullets or shrapnel in the brain, this sy$tem may be 
used in conjunction with the eross-thread method of Sir James Maekenzie 
Davidson. [t can also be used in conjunction with the ordinary stereoscopic 
method, the resulting negatives or prints being viewed from the point chosen 
before the tube was shifted to either side.* 


Tue SELLA Turcica AND ITS ANATOMICAL RELATIONS. 


“The body of the sphenoidal bone is more or less cubical in shape. It is 
hollowed out in its interior to form two large cavities, the sphenoidal air 
sinuses. which are separated from each other by a septum. The superior 
surface of the body presents in front a prominent spine, the ethmoidal spine, 
for articulation with the perpendicular plate of the ethmoid ; behind this is а 
smooth surface slightly raised in the middle line, and grooved on either side 
for the olefactory lobes of the brain. This surface is bounded behind by а 
ridge, which forms the anterior wall of a narrow transverse groove, the 
chiasma:ie groove (optic groove), above and behind which les the optic 
chiasma ; the groove ends on either side in the optic foramen, which transmits 
the optic nerve and ophthalmic artery into the orbital cavity. Behind the 
chiasmatic groove is an olive-like elevation, the tuberculum sella, and’ still 
more posteriorly a deep depression, the sella turcica, the deepest part of which 
lodges the hypophysis cerebri, and is known as the fossa hypophyseos. «The 
anterior boundary of the sella turcica is completed by two small eminences, 
one on either side, called the middle clinoid processes, while the posterior 
boundary is formed by a square-shaped plate of bone, the dorsum зе ending 
at its superior angles in two tubercles, the posterior clinoid processes, the size 
and form of which vary considerably in different individuals.”  (Gray's 
З Anatomy.”) | і 

MEASUREMENT OF THE SELLA Tuncica. 


The radiographic outline of the sella is in all instances enlarged, because 
of the distance it lies from the surface of the plate. This is a constant factor 
and can be allowed for in all? calculations. If all radiograms are made under 
standard eonditions in regard to position of the head, distance between tube 
and plate, and a definite centering position is used, then it will be possible to 
make fairly reliable measurements in a large number of cases. А tracing of 
the sella should be made from the negative and the measurements made from 
the following points :— 

1. A posterior point on one anterior clinoid process or approximately a 
point between the two, backwards to the most anterior point on the posterior 
clinoid process, the interclinoid distance, Fig. 3 A. 

* Knox and Salmond, ARCHIVES, April, 1915. 
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2. A line from the anterior to the posterior part at its longest diameter will 
give the antero-posterior measurement. This would appear to be the more 
satisfactory line, since the interclinoid itself may vary considerably in normal 
cases, Fig. 3 С. 

3. А linè drawn from the mid-point ої the line joining the two bony points, 
to the* deepest part of the sellar recess will give the depth, estimated by 
Keith on the average dry skull as 8 mm., Fig. 3 В. А small metal seale 
may be fixed to the patient's skull just above the upper level of the sella. 
This will appear on the plate and allow of the measurements being read off at 
once. If this is done with a stereoscopic pair, the measurement may be 
estimated in the stereoscope. 


RADIOGRAPHY ах THE EXAMINATION OF THE SELLA Turcica. 

In the radiograpy of the sella turcica the radiographic base line is used : it 
will be seen from a reference to the description of the parts in relation to it 
that the line runs along the base of the sphenoidal sinus. The point of 
intersection of the perpendicular at the mid-point of theJine is in relation to 
the glenoid fossa and the condyle of the lower jaw. The sella tureica lies 
between this perpendicular line and that at the one-third distance of the base 
line, rather nearer the latter. The tube therefore requires to be centered about 
zin. above the base line and just a little behind the perpendicular line at the 
one-third distance, or if the condyle of the lower jaw be taken as the landmark, 
and Лі is a very convenient landmark іо use, the tube should be centered 
1 in. in front of the condyle and Fin. above it. The technique can be simplified 
if a screen method is employed, and it is for this purpose that the apparatus 
now'described has been designed. The position of the head is most important. 
The patient lies upon the couch and his head is fitted into tho apparatus. А 
small fluourescent screen protected by lead glass enables the operator to centre 
rapidly upon the sella; in addition, a rapid plate-changing cassette is in- 
corporated in the apparatus for stereoscopic work. The apparatus can also be 
used with the patient in the upright position, and a technique similar to that 
described by Scott can be followed. 


Description ОЕ Apparatus FOR RADIOGRAPHY OF THE SELLA TUncica, 

A Coolidge tube with a sharp focus and of the radiator type capable of 
passing 30 milliamperes is preferred. This is ehclosed in a ray-proof box, in 
'the front of which a small round or square aperture is made, just sufficiently 
large to allow of the illumination of a half-plate at a distance of two feet from 
the centre of the anticathode to the surface of the plate; the object of the small 
apertuse is to ensure sharpness and cut down the secondary rays as much as 
possible. Attached to the upper aspect of the tube box is a horizontal arm 
extending out from the box to a distance of over two feet. On this arm are 
two smaller arms at right angles to it, and so arranged that they move readily 
along the horizontal axis, and at the extremity of each a small metal ring is 
attached. Тһе centre of the ring in each case should be in the line of the 
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central ray from the tube when the latter is centered accurately. The arrange- 
ment is adapted from the description given by Campion in а paper published 
in the Arcaives in September, 1918. 

This is a very accurate and simple arrangement for the centering of the 
skull in radiography of the various regions, and one for which we are greatly 
indebted to Mr. Campion. А base piece consisting of wood, or preferably 
metal, forms the main support of the head-rest. On it are arranged clamps, 
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and suitable protective apparatus for the accommodation of the patiegt's head. 
At the distal end of this base-board a right-angled support is placed; this 
serves the double purpose of accommodating a screen holder and a plate- 
changing cassette. The centre of this upright has an aperture just large 
enough to allow of the exposure of a half-plate, the rest of the front. aspect of 
the board being protected by thick lead. On the posterior aspect of the plate- 
changing arrangement a small screen is fixed, and the centre of the screen is 
exactly opposite the centre of the anticathode of the tube. The accuracy of 
the centering should always be tested before an actual exposure is made. The 
advantage of screening the skull beforehand is obvious. 


Tug Norma SELLA Turcica. 


The average measurements of the sella turcica must be kept in тіпа. The 

outline of the cavity is important ; any variation of its 

contour may be an early indication of disease. . 

The bony landmarks are valuable in the making 

of meagurements; the space between the clinoid pro- 

T cesses is not a reliable guide, because of the many’ 

normal variations in the size of the clinoid processes, 

though the distance between the processes may be of 

great importance in diseased conditions. The depth 

Fig. 4— Sketch showing the can be measured by joining up the anterior and the 
bony relation of the parts, И | | У } р 

1, Sella tarcica. S,Sphe- posterior processes by a line, and taking the depth at 

а right angles to the line. "The actual size ої the cavity 

can be measured by drawing a line between the two most distant points 


anteriorly and posteriorly. i 
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The pituitary body, or hypophysis cerebri, formerly called the pituitary 
gland, from its being erroneously supposed to discharge a secretion of pituita 
into the nostrils, is а small reddish-grey mass, of а somewhat flattened oval 
shapé, widest im the transverse diameter, and occupying the sella turcica of the 
sphenoid bore. It has a prolongation of the dura mater, the diaphragma sella 




















Ета. 5.—Apparatus designed for stereoscopic radiography of the skull. 


complejely enclosing it, except above, where there is a small aperture for the 
passage of the infundibulum. It is composed of two lobes, of which the 
anterior is the larger, and is convex behind, where it embraces the smaller 
posterior lobe. 

| From a consideration of the anatomical relations of the pituitary body, it 
will be seen what important effecis mày be produced by pressure upon the 
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adjoining structures, when the pituitary body is the seat of a tumour or other 
lesion. Е 

From a survey of the anatomical drawimgs, and more particularly an 
inspection of the sella and the pituitary body in the dissecting room, it will be 
seen that а certain amount of moulding of the bony parts осситв from the 
contour of the two lobes, and in disease this becomes more marked when either 
lobe enlarges, Fig. 7. The moulding may then be considerable, and it is always 
a difficult matter to decide when the normal moulding is departed from and the 
condition becomes pathological. It is also possible in disease fof ihe enlarge- 
ment to take place in a lateral direction, when there may be at ihe most only a 
slight variation in the other dimensions, or none at all. 

Another important point in the consideration of the normal appearance of 


ro 
lc Й 





em 


Fic, 6—Saggital section of the pituitary body and 
infundibulum with the adjoining part of the third 
ventricle (Schwalbe). «, Anterior lobe; at, pro- 
jection from it towards the front of the infundi- Fie. 7 Е 
bulum; b, posterior lobe, connected by а solid Беа 
stalk with the infundibulum ; /c, lamina cinerea ; 
ro, right optic nerve; ro, recess of the ventricle 
above the chiasma; ст, corpus mamillare ; ch, : 
section of chiasma. 


the sella turcica is when, from incorrect centermg or an inaceurate position of 
ihe head, the sella appears to be deformed. On several occasions this has led 
to an erroneous diagnosis. Im all radiography of this region the most absolute 
accuracy in technique is essential. Air cells, possibly abnormal, have before 
now, when projected into the sella, led to a diagnosis of disease of the pituitary 
regicn when none existed. 

Apparent closure of the inlet by enlargement of the clinoid processes has 
been, at a later examination, found to be due to an inaccurate position of the 
head ; examples are shown ia Figs. 12, A, D, GO 

It із also important to bear in mind well-known anatomical variations in, 
the size and shape of the clinoid processes. sridging of the gap is met with, 
and this may in the radiogram appear to completely cut the sella tureica off 
from the interior of the skull. Stereoscopic radiograms taken at different 
angles will be very helpful in clearing up many of these doubtful point’. 
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Ета. 9.—Dry skull, showing accurate centering above the sella turcica. 


(Campion's method.) 
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Fig. 13.—Normal sella, from а patient who had a gunshot wound of the 
face. The good definition of the sella region in this case is probably 
due to air having entered the cranial cavity by way of the injured 
sphenoidal sinus. 


Ета. 14,—Distorted appearance of the sella turcica is probably due to faulty 
centering*of the tube. 


ARCHIVES OF RADIOLOGY AND ELECTROTHERAPY 





Fic. 15,—Stereoscopic radiograms of dry skull to show the relations of the bony parts. 





Fic, 16. — Normal sella turcica from the dry skull. Меза] section through the bones. 
shows one anterior clinoid process. 


The radiogram 
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Fic. 17.—A normal sella turcica from a case of sarcoma of the orbit. 


The tube for this radiogram was centered for the orbit, well in front of the external 
landmark for the sella. Note the apparent flattening of the sella. 





Ета, 18.—Stereoscopic radiograms of a normal sella turcica. 


(То be continued.) 


A 
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A PHOTOGRAPHIC DESENSITISING AGENT IN RADIOGRAPHY. 
Ву A. Bruce MacLeans, M.D., Assistant Radiologist, Royal Infirmary, Glasgow. 


LuisADA has recently called attention to the use of safranin as a deseysitiser 
in developing X-ray negatives. The use of a desensitising dye stuff, to enable 
development to be carried out by white light, instead of the usual ruby safe- 
light, is of recent introduction, and we owe this to Liippo-Cramer, who, 
investigating the action of a number of dyes, found the safranin group to have 
most aetion. The method of using a desensitiser has for the past three years 
or so been exploited commercially, and " Desensitol,” a solution of safranin, is 
marketed by the Ilford Company for the use of amateur photographers. 
Crowther gave the first account in English of the work of Lüppo-Cramer in 
this connection. Other substances have been worked at, and investigations 
carried out by Messrs. Lumière апа Seyewetz showed that amethyst-violet, 
олгой“, safranin M.N., creso-safranin, and pheno-naptho-safranin proved to be 
good desensitisers, while others showed no effect. Picric acid and aurantia 
were also found to have а good desensitismg effect. One of the drawbacks 
to the use of safranin is the staining of the gelatine of the plate, and also. the 
fingers. To overcome this König has introduced 7 Pinakryptol," the formula 
of which has not been published. 

Luisada states that the effects gained by using safranin in X-ray develop- 
ment are as follows :— | 

1. It allows development and fixation of the plate by white light. 
2. Greater relief of the image is produced and therefore better contrast. 

3. It prevents totally photographie veiling. 

1. Development may be prolonged without ill effect. 

Under Head 1 there does not appear any obvious advantage to be gained 
in using a feeble white light, one candle being the illumination recommended, 
and this source of light will scarcely be so convenient as the Kodak ceiling 
reflector light. Veiling of the negative does not appear to cause much trouble 
when using double-coated films, but under Heads 9 and 4 anything which 
will increase contrast and produce brighter pictures and will allow of pro- 
longed development is well worthy of investigation. A number of experiments 
were carried out, and it is thought that the results might be of interest to 
other workers. 

A number of exposures were made to determine the effect of safranin 
(pheno-safranin), and, as it was necessary to conduct the experiments under 
proper control, the method adopted was as follows: А pair of films were 
inserted in a film holder and exposed for each part radiographed. One of the 
pair was developed by the usual routine, in the Kodak developing tank, with 
the standard Kodak formula, for the usual time of five minutes at 65 degrees 
Fahrenheit. The other film of the pair was treated to a bath of safranin, well 
rinsed and then inserted in the developing tank. Thedye used was Grübler's 
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safranin (soluble) and the preliminary bath was made up of this dye in a 
solution ої approximately 175000 (178 gm. to 2 gallons of water) It was very 
quickly found that development was very decidedly altered from the normal, 
and that the dye exercised a distinct retarding effect on development, which 
had to be prolonged well beyond the standard Kodak time. 

The following is from the notes made from each pair of films :— 

Parr 1.— А shoulder joint. Kodak ordinary films. Both films developed for five minutes 
by.safelight. It was found that the safranin film was thin and under-developed looking, while 
the quality of the other was good, although perhaps slightly under-exposed. 

Pair 2.—А wrist. Ordinary films. The safranin film was developed for six minutes. 
There is perhaps nothing easier to radiograph than the carpus, and good pictures are the rule 
rather than the exception. This picture was very good and gave excellent relief. The two films 
were of almost equal density, and only by close comparison could any difference in quality be 
detected, The safranin film was slightly brighter, and it was noticed that in the unstained film 
the whites (the clear parts) were slightly fogged, but this could only be detected by close com- 
parison. Any difference, however, was so slight as to be negligible in practice. 

Parr 3.— Elbow joint. Super-speed films. Неге the dyed film was developed for six and a 
half minutes. The densities of the two films were approximately the same, but if anything the 
dyed film was slightly brighter. Ы 

The above films were made with а Coolidge radiator tube, and at this stage 
it was thought that it would be better to make films of poor quality, using a 
hard tube, in order to see if it were possible to obtain contrast, which is 
not obtainable in the usual course. A “Leviathan” tube was next tried, 
and as this tube had not been used for six months it was thought that the long 
restwould have rendered it “hard.” "This did not prove to be the case, the 
tube had the same characteristics as when laid aside. The next two pairs 
were made with this tube. 

Pair 4.— Knee. Ordinary films. The film developed in the usual way was of good quality. 
The dyed film was developed 25 per cent. longer than normal, by diffused white light, obtained 
from a viewing box about ten feet distant from the tanks. Although the film was examined 
from time to time by this light there was no trace of fog, and the quality was slightly better 
than the other film. 


Parr 5.—At this point the question arose as to whether wetting alone might have some 
retarding effect on a film and alter slightly the time of development. One film of this pair was 
soaked in clean water for two minutes to saturate the gelatine, and then developed. "The other 
film was placed directly in the tank. The two were developed for exactly the same time. There 
„Was no difference whatever in the two negatives. This experiment also settled the question as to 
whether the film nearer the tube might be more exposed than the other, and might account for 
the slight difference in quality of the previous pairs. * 

It was hoped that the above two pairs would be of poor quality, but this 
did not prove to be the case. Another tube was used, one fitted with a Bauer 
ar valve. No name could be too bad for this tube, and I think it would be 
the despair of any radiologist. Although it runs soft, 30 ma. 4" gap, it only 
emits hard rays, and very few even of these. This tube was selected, secure 
in the knowledge that the results would be bad. With the exception of the 
wrist, where of course fairly good negatives can be secured whatever the state 
of the tube, the results were poor and the negatives useless for any diagnostic 
purpose. 
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Pair 6.—A wrist. There was little to choose between the two films. 

Pair 7.—This was а lumbar spine. Both pictures were very poor, the negatives being very 
thin. Although the safranin film was developed 50 per cent. longer than the other, it was thinner. 
The other film showed some fog, which seemed to supply some general density to the negative. 
The non-dred film was developed for seven minutes. 

Pam 8.—Hip. The normal film was fogged by holding it close to the safelight. The safranin 
film was developed by white light, and development was prolonged for twelve minutes.* During 
development it was fogged, on one side only, by holding it close to the source of white light: 
before fixation there was а much better image on the unfogged side of the safranin film than on 
the unfogged side of the normal film. After fixation, however, this was lost altegether. 

Pair 9—Wrist. The object here was to determine the effect of gross over-exposure. The 
normal film was developed for three minutes, when it was removed from the developer as it had 
turned black completely. As usual with films over-exposed and under-developed, the contrast 
was poor. The safranin film was developed for five minutes, then fixed. This film behaved like 
a film -n the usual routine of working. It appeared fully developed, showed по sign of fog, and 
even a_though the development was relatively so much longer than its neighbour, there was по 
evidence o? any tendency for the film to become black all over. The result was a film excellent 
in everv wav. 

It will be seen from the above that development by a weak white light can 
be carried out with'safety, after the film has had a preliminary immersion in 
a sultable desensitising agent. With regard to the alteration in quality of the 
negatives, little difference is to be detected in films correctly exposed and 
correetly developed. With under-exposure the results appear to be worse with 
the cesensitising method. Where the film is over-exposed the advantage 
gained is considerable, owing to the marked retar ding effect on development, 
and the method ought to have a future, especially in those cases where over- 
exposure 1s fatal to suecess, as for ampla m gall bladder work and in kidney 
work. As faras my experience goes, in this class of work the maximum 
development is necessary in order to secure all possible detail and contrast, 
and this can only be obtained by development prolonged beyond the normal 
time, but this cannot be secured unless the exposure is so calculated as to 
allow for the additional development. "There was little trouble found from 
staining of the gelatine; most of the dye was removed in washing, leaving only 
a faint pink tint in the negative. 

SUMMARY. 

1. Development of films can be carried out by whitelight, with observation 
of certain conditions. 

2. With correctly exposed negatives, any advantage gained by the method 
is so slight as to be negligible. і 

3. With under-exposed negatives, the method is пої to be recommended. 

4. With over-exposed films, better results are obtainable than by the usual 
method of development. • 

5. The dye acts as a very powerful restrainer in developement. 


REFERENCES. 
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Lüppo-Cramer, Photographic Almanac, 1922, p. 370. 
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König, Photographic Almanac, 1993, p. 350. e 
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NOTE ON ELEVATION OF THE DIAPHRAGM AND UNILATERAL 
PHRENIC PARALYSIS. 


т By Crarexce Wricut, F.R.C.S. 


I wave followed Dr. Woodburn Morison’s article on the above subject with 
great interest,«nd should like to supplement his findings by alluding to four 
cases of my own, which I think will extend our knowledge of this peculiarity. 

1. Claim 14207. T. E. Е. Off. No. C. 5213. 7th May, 1921. Mistory.— When working 
down a 17 ft. deep trench received a pail of wet mortar on his neck. The edge of the bucket 
caught him on the left side of the neck at the level of the fourth cervical vertebrz. | In this case 
the breathing was laboured and suggestive of pneumonia, and continued so until the date of his 

, X-ray examination by me (7th May, 1921). It was then noticed that the left leaf of the 
diaphragm had taken on the typus inversus, i.e., rising with inspiration and falling with 
expiration. Treatment was mainly directed to the local injury, and all symptoms, both subjective 
and radioscopie, eleared up in five months time. 

2. Claim 16103. В. A. W. Off. No. C. 7325. 19th December? 1921.  istory.—The 
patient was knocked off a scaffolding by a key-stone, which struck him on the right side of the 
neck. In this case also the breathing was very laboured and suggestive of pneumonia, but that 
there was a marked brachycardia and weakness of the pulse on the right side as well. X-ray 
examination showed elevation of the diaphragm on the right side without visible movement upon 
respiration. Treatment was directed to the local cause. Result : he was free of all symptoms 
-and able to resume work after seven months. 

3. Miss L. G.—A rheumatic subject with a badly damaged heart, developed precardial 
oppression and dyspnoea after an acute attack of influenza. On screen examination it was noticed 
that whereas the diaphragm moved freely and naturally in the absence of any original symptoms, 
yet om the advent of a paroxysm and throughout its continuance there was much diaphragmatie 
elevation on both sides, but without movement during respiration, which was purely of the costal 
type. The heart beats were extremely hurried and missed one beat in seven. Some five hours 
after this screen examination I was called in to see her die of “ heart-hunger." At the autopsy the 
coronary arteries were found blocked up and occluded by blood clot. 

4. Mr. W. E. S.—A man who, except for a transient catarrh of the stomach and bowels, a 
someWhat increased blood pressure, and some vague pains in the lower part of the abdomen, 
presented no clue to the cause of his recurring attacks of dyspnoea and heart-anguish, was sub- 
mitted to X-ray examination. The diaphragm was found to be elevated, with very little play 
upon the left side. A consideration of Miss L. G.'s case (No. 3) suggested that I had to deal 
with a case of heart-block. I prescribed accordingly. Some five weeks later I was told by his 
relatives that he had died suddenly after a heart-attack, апа, (аб at the autopsy the coronary 
arteries were found to be highly calcareous and blocked with a clot. 


Remarks.—Case 2 shows us how a phrenic injury can have a reflected 
effect upon the heart, whilst Cases 3 and 4 show us how this influence is 
reciprocated ; the heart-innervation in its turn affects the phrenic nerve and 
the diaphragm. 
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RONTGEN SOCIETY, SESSION 1993-1994. 


President, Зав Отлукв Горсе, LL.D., D.Sc., 
E.R.S. 

A General Meeting will be held on Tuesday, 
Decenber 4th, 1923, at 8.15 p.m., in the 
British Institute of Radiology, 32, Welbeck 
Street, London, W. Paper on “ Modern 
Radiological Technique," by Dr. L. G. Heil- 
bron, of Amsterdam. 

The meetings of the Röntgen Society will 
be held in the “Institution of Electrical 
Engineers," Savoy Place, Victoria Embank- 
ment. London, W.C. 2, on the following 
Tuesday evenings, at 8.15 p.m. : November 6th, 
1923; December 4th, 1923; January 8th, 
1924 ; February 5th, 1924 ; March 4th, 1924; 


April Ist, 1924; May 6th, 1924; June 3rd, 
1924. 
Refreshments will be served afterethe meet- 
ings in the Common Room of the Institution. 
Е. A. Owen, M.A., D.Sc., 
National Plrysical Laboratory, 
Teddington, Middlesex. 
Висввемі, J. КВеухогрв, M.B., B.S., 
140, Harley Street, W. 1. 
Поп. Secretaries. 


Telegraphic Address of the Institution of 


Electrical Engineers: Voltampere, Phone, 
London. Telephone Number: Gerrard 764. 


Nearest Tube Stations: Charing Cross, Temple. 


CURRENT LITERATURE. 


Veils in the Right Hypochondrium and 
their Differentiation from other Organic 
Lesions and Spasm.—L. G. Сок (Am. Jour. 
of Roent.. March, 1922, Vol. IX, Ne. 3, pp. 
137-143).— Deals with delicate membranous 
or coo-web adhesions between gall bladder and 
duodenum, pylorus, or hepatie flexure of the 
colon, which may be either congenital or 
acquired, but are associated with an otherwise 
normal gall bladder. The symptoms are those 
of pain aad burning, especially after meals and 
when standing upright, and the roentgeno- 
logical appearance may simulate post-pylorie 
uleeration or inflammatory gall bladder ad- 
hesio3s бе the duodenum. Тһе article contains 
careful anatomical drawings explanatory of the 
skiagrams, and the author calls attention to 
the possibility that the adhesions may be 
missed a5 operation by a surgeon unfamiliar 
with fhe condition deseribed. 


Minimum Erythema Dose with Diagnostie 
Voltages,— А. W. Ersxine (/bid., pp. 143- 
149).— Calls attention to the fact that so-called 
minimum erythema doses may be given with 
considerable variations in dosage. 


Possibilities of Roentgen-Ray Treatment 
in Cancer of the Pancreas.—G. E. RICHARDS 


(Lbid., pp. 150-152).— Describes the result of 
treating three cases of inoperable carcinoma of 
the pancreas by deep therapy, with marked 


improvement in two cases, the observations 
. 


extending over twelve months. 


The Relation of Temperature Changes to 
Roentgen-Ray Skin Reactions.—C. L. MARTIN 
and G. T. CALDWELL (Zbid., pp. 152-161).— 
Discusses the effect ої moderate variations in 
temperature in accentuating the results of 
radiation, especially the increased 
tendency to ulceration due to adhesive plaster 
or other pressure covering to the skin, whether 
In the sub- 
sequent discussion of this paper stress was 


more 


due to inerease of heat or not. 


laid on the aggravated reaction produced by 
the use of such applications as iodine, mercury 
preparations, salicylie acid, nitrate of silver, 
balsam of Peru, and particularly scarlet red, 
which last will invariably cause a third degree 
radio-dermatitis with a dose calculated to give 
otherwise a mild erythema, It was further 
suggested that the erythema which occasionally 
appears in treated areas within a few hours of 
the dose, and disappears within’ twenty-four 
hours, was due to statie electricity, and could 
be overcome by grounding the lead. 
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The Value of Interstitial Radiation.— D. 
Quick (Zbid. рр. 161-166).— Deals with 
buried tubes of radium emanation. 


Roentgen Rays of Short Wave-Lengths 
and their Measurement.— W. Duane (Jbid., 
pp. 166-171).— Valuable paper dealing with 
the quality of radiation and effective wave- 
length transmitted by 12 mm. aluminium and 

* 1 nm. copper respectively under certain 
variations of inittal wave-length. Describes 
the method of measuring and gives curves for 
calculation of equivalent thicknesses of alu- 
minium and copper with any given wave- 
length from "4 to 03 Angstróm units. 


The Auto-Electronic Discharge and its 
.Applieation to the Construction of a New 
Form of X-Ray Tube.—J. E. LILIENFELD 
(Ibid., рр. 172-179).—Describes ап experi- 
mental X-ray tube, which may prove to be of 

* great 
electrons are liberated on an unheated and 
cold cathode in the absence of any kind of 


importance, in which the necessary 


. 
іопізабіоп, either the ionisation of residual 
gases (gas-filled tubes), ог 
through a hot spark discharge, t.e., electric 
ате (thermionic tube). 


an ionisation 


Stereofluoroscopy.—J. D. Momaaw (/hid., 
рр. 180-183).— Two X-ray tubes with targets 
placed, several inches apart are alternately 
excited, and the screen is viewed through a 
shutter placed in front of each eye vibrating 
synchronously with the lighting of the tubes. 


New Technique for the Vertical Exam- 
ination of the Sphenoids and Ethmoids, with 
Demonstration of Special Sphenoid Film 
Holder.—G. E. Реаніже (/bid., рр. 183-185). 
— Тће tube is placed nearly vertically above the 
head, using a long cylindrical diaphragm, with 
a special film holder in the mouth reaching 
back to the pharynx. 


Dental Roentgenography in the Light of 
Clinical and Pathological Findings.—A. S. 
Worrk (/bid., pp. 186-193). 

Experiences with the Potter-Bucky Dia- 
phragm.—G. Fitnes (Proc. Roy. Soc. Med., 
February, 1922, Vol. XV, No. 4, Section of 
Electrotherapeuties, pp. 7-10). 

Observations upon the Action of Radium 
and X Rays on the Mononuclear Leucocytes 
of the Blood of Rats.—J. C. Morrram (/bid., 
Section of Pathology, рр. 1-2).— Suggests that 
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the temporary diminution in circulating leuco- 
cytes after exposure to X rays is not general 
but is due to especial sensitiveness of the 
small mononuclears. 


Radiological Anatomy of the Lungs.—J. 
Garcin (Jour. de Rad, et d’Elect., Vol. VI, 
No. 3, March, 1922, pp. 110-121).—Topo- 
graphical study, illustrated with skiagrams 
showing injected bronchial 
Є trees," etc. 


and vascular 


The Radiotherapy of Malignant Tumours. 
--РевтнЕє (Lbid., рр. 122-130).—Report 
presented in 1921 to the Congress of the 
German Society of Surgery by Professor 
Perthes of Tubingen. 


Photographs of Organs by Radium Eman- 
ation or * Radiumgraphy."—-A. Korzarerr 
(Ibid., pp. 131-133). 


Two Cases of Recurtent Tumours in the 
Axilla after Removal of an Epithelioma of 
the Breast.—A. GuwsETT, D. SicHEL, and 
J. HokrrEL (Arch. d Elect. Med., Vol. XX XII, 
No. 474, March, 1922, pp. 65-74).— Describes 
the technique adopted by the authors. 
dentally criticises claims to a definite carcinoma 


Tnci- 


or sarcoma dose, and calls attention to the 
varying sensitiveness to X-ray erythema ої 
various parts of the body (e.g., а marked 
radio-dermatitis in the sacral region with a 
dose which did not even provoke an erythema 
on the nape of the neck). 


Treatment of Hypertrophy of the Tonsils 
by Diathermie Coagulation.—H. Borpirr 
(4bil. pp. 75-77)—The author operates 
superficially only and without anesthetic. 


A New Method of Radiotherapy.—T. 
Мостев (Jbid., рр. 78-81).—Describes а 
є chair" in which the patient sits for radiation 
of the anal, perineal, or vulvar regions. 


Consideràtions upon the Present Con- 
ditions of Radiotherapy.—M. Ponzio (Ка ћо- 
logia Medica, Vol. 1X, No. 3, March, 1922, 
pp. 81-90). 


Radiotherapy in Typhoid  Fever.—E. 
Мігахі (1024., рр. 90-107).—Considerations 
of the hematology of the disease, and of the 
modifications due to vaccines, etc., followed by 
the discussion of the action of X rays in 
exciting cellular response in malaria, ete., and 
in modifying the cellular contents of the blood, 


b- 
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then more especially the effect of X rays in 
typhoid fever upon the leucocytes, upon the 
temperature curve, and upon the general 
symptoms. Particulars of eight cases. 


Radiological Appearance of the Spheno- 
Parietal Sinus (Brescuer) andits Anatomical, 
Clinieal, and Radiological Importance.—G. 
Зіаніхогкі (/bid., рр. 107-112).— Possible 
enlargement and radiographic detection, with 
especial reference to increased intra-cranial 
pressure, more especially as a result of 
tumours, and the increased dangers of serious 
hemorrhage during surgical operation on the 


skull. 


Contribution on the Radiological Anatomy 
of the Thorax.—S. Krevuzrucus and 6. 
Carme ion (Ibid., рр. 113-118). 


Raynaud’s Disease and the Pituitary Body. 
—N. Nicoris (/bid., рр. 118-120).— Describes 
a case cf Raynaud’s disease associated with 
enlargement of the sella turcica. The bones 
of tke hands showed no radiological changes, 
and the radial and ulnar arteries showed no 
evidence of calcification. 


X-Ray Evidence of Abdominal Small In- 
testinal States Embodying an Hypothesis of 
the Transmission of  Gastro-Intestinal 
Tension. —H. W. Мпла (Am. Jour. of Roent., 
April, 1922, Vol. IX, No. 4, pp. 199-225).— 
Valuable and suggestive paper, with 62 illus- 
trations, showing the relation of the contents 
of the small intestine to varying habitus, 
appearance in secondary carcinoma, chronic 
peritonitis, stasis secondary to lesions of the 
large intestine, such as carcinoma, constipation, 
incompetence of the ileocwcal valve and 
recto-sigmoid region, etc. Examination of 
6,000 eases. 


A Coneeption of Chest X-Ray Densities 
Based on a Study of Granite, Dust In- 
halation.—D. C. Jarvis (/bid., pp.226-234),— 
Discusses various stages of development of 
lung densities due to granite dust inhalation 
simulating most forms of chest disease, and 
classifed with reference to the hilum and its 
glands, various forms of density, * peripheral 
haze," and pleural lymph stasis. 

Roentgen-Ray Technique for the Demon- 
stration of Small Pneumothorax.—J. C. 
TuowPseN and №. Bartow (Ibid., pp. 235- 
240).— Recommends stereoscopic skiagramy 


with different exposures, one plate being darker 
than the other, the dark plate predominating 
in the picture and giving penetration and 
contrast, the light plate giving the detail. 
Deseribes the technique and discusses inter- 
pretation. 

The Value of Roentgentherapy® in Der- 
matology.—G. M. Mackkk and С. C. ANDREWS 
(Ibid., рр. 240-246).—Gives а comprehensive 
list of over 80 diseases of tte skin which are 
stated to be amenable to X-ray and radium 
treatment, with brief notes on some of them. 

The Roentgen Treatment of Diseases of the 
Skin.—H. Н. Hazen (Ibid., pp. 247-254).— 
A much shorter list, with notes as to results 
and giving the technique employed in each 
case. 

Superficial Malignancies.—C. Е. Bowen 
(Lbid., pp. 254-259).—The author states that 
every case of superficial cancer can be cured if 
seen whilst it is still a localised disease, and 
describes the treatment as follows: All the 
growth projecting above the nofmal skin is 
destroyed by electrie coagulation, after in- 
jecting novocaine with a little adrenalin. The 
burnt tissue is carefully curetted away and the, 
base of the ulcer thoroughly treated with the 
electric current. The Roentgen rays are then 
used to destroy any cells which were lying 
deeper in the tissues. Atleast 50 ma. fpinutes 
of unfiltered rays are used over an area a little 
larger than the ulcer. Of late the author has 
acted on the suggestion that heat makes cancer 
cells more susceptible to X-ray treatment, and 
gives the massive dose of X rays first and 
then immediately follows will heat coagulation. 
He states that the majority of his cases heal 
in one month without repetition, but does not 
mention the subsequent history. 


Peristalsis of the Colon.—P. M. Hick£v 
(Ibid., pp. 260-261).— Describes the movements 
observed in the colon whilst watching the 
emptying of a barium enema, and how it can 
be used to differentiate between spastic and 
organic constrictions. 

Instrumental Simplification тог the 
Measure of the Chronaxie.—H. GUILLEMINOT 
(Jour. де Rad. et d'Élect., Vol. VI, No. 4, 
April, 1922, pp. 157-161).—Describes а simple 
method of measuring the chronaxie directly. 

Abdominal and Thyroid Galvanisation in 
the Treatment of Basedow's Disease.—M. 
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Ménarp and Е. Fousert (1%54.,рр.162-170).— 
The author discusses the relative advantages 
and disadvantages of treatment of Graves 
disease, by galvanisation and radiotherapy 
respectively, considers that the thyroid is 
not the only endocrine gland affected, and advo- 
cates galvanic treatment to both thyroid and 
abdomen. Two long plates, 35 em. by 15 em., 
connected with the positive pole are placed on 
each side of thes hole length of the spine, two 
other plates connected with the negative pole 
are placed on the thyroid and on the abdomen, 
that on the thyroid measuring 150 sq. em. and 
that on the abdomen 35 cm. by 25 em. The 
total current varies from 65 to 250 ma.,accord- 
ing to the variable tolerance of the patient, and 
the time of application is twenty to thirty 
minutes, repeated thrice weekly. Discussion 
of eight cases. (Short summary in ARCHIVES 
or RADIOLOGY AND ЕГЕСТЕОТНЕВАРУ, No. 267, 
October, 1922, pp, 143-144.) 


Theoretical and Practical Considerations 
upon the" Present Employment of Deep 
Therapy—Napsup (Jbid., pp. 171-180).— 
Discusses the various physical factors con- 
. cerned with mathematical formule, calls 
attention to the errors in calculations based 
on measurements made without reference to 
the actual body irradiated, especially with very 
hard Хауз, and insists that the evaluation of 
intensities at different depths must be measured 
direct and not deduced by calculation. 


Sarcoma of the Tonsil Treated by Deep 
Radiotherapy. Complete Disappearance.— 
G.Canvyr and A. Guyserr(/bid., pp. 181-183), 

Stomach in the Left Thorax. Diaphrag- 
matic Hernia.—V. Narr: and J. ре BEAUJEU 
(Ibid., pp. 184-186). 


- Principles of Radiological Diagnosis of 
Duodenal Ulcers.—Kerrcouen (Arch. d’ Elect. 
Méd., Vol. XXXII, No. 475, April, 1922, pp. 
97-119).—Discusses technique, advocating 
radiography in the upright position, with slight 
compression of the patient against the plate. 
Describes, and discusses with diagrams, various 
forms of*duodenal ulcer. 


Sub-acute and Chronic Arthritis of Single 
Joints as Sole Manifestations of Syphilitic 
Infection —F. CarrAxEo (Radiologia Medica, 
Vol. IX, No. 4, April, 1922, pp. 137-153).— 
Discusses the differential radiological and 


clinical diagnosis, more especially between 
syphilis and tubercle, and gives details of 
eleven cases. Good illustrative plate. 

Bases and Principles of Deep Radiotherapy 
and its Present Application in German 
Clinies.—G. PanoLr (/bid., pp. 153-172).— 
The first part of data gathered by the author 
from a visit to German clinics. 

Histological Pictures Representing the 
Cure of Uterine Baso-cellular Epithelioma.— 
Е. Darts (Proc. Roy. Soc. Med., April, 1922, 
Vol. XV, No. 6, Section of Electrotherapeuties, 
рр. 11-13).—(Appeared in the ARCHIVES ок 
RADIOLOGY AND ЕГЕСТВОТНЕКАРУ, No. 275, 
Juue, 1923, pp. 1-17, with 22 photo-micro- 
graphs.) 

The Radiation of the True Pelvis with the 
Help of Drainage Tubes.—F. Darts (/hid., 
рр. 14-20).—(Appeared in the Arcnives or 
RADIOLOGY AND ELEĈTROTHERAPY, No. 271, 
February, 1923, pp. 257-268). 

Papilloma of Cheek and Palate Treated by 
Diathermie  Cauterisation.— W. Номавтн 
(Lbid., Section of Laryngology, p. 25). 

Sarcoma of Lower Pharynx Treated by 
X-ray. Disappearance of the Growth.—D. 
McKenzir (Ibid., р. 28). 

Further Attempts at the Experimental 
Production of Carcinoma by Means of Radium. 
—W. S. Lazamus-Banrow (Ibid., Section of 
Pathology, pp. 7-12). 

The Strueture and Dimensions of Molecules. 
—4A. О. Rankine (Jour. of Roent. Soc., April, 
1922, Vol. XVIIT, No. 71, pp. 56-61). 

А Precision X-Ray Apparatus. — M. 
Morrison (Lbid., рр. 62-68). 

А Boiling Water Tube for Deep Therapy.— 
C. Ахрвеув (Lbid., рр. 69-71). 

How to Prepare for 200,000 Volts in 
Radiology.—A. E. Dean (/bid., рр. 72-76). 

The Efficiency of the Bucky Diaphragm 
Principle.—H. В. Witsry (Jbid., рр. 77-89). 
— Experimental investigation of various widths 
and depths of slits. 

Diagnostic Pneumothorax, — В. Ятані, 
(Fortschritte а. d. Geb. d. Roentgenstrahlen, 
Vol. XXIX, Part 2, April 22nd, 1999, рр. 
169-172).—The use of artificial pneumothorax 
for diagnosis, by which the author has diagnosed 
a localised abscess, and a tumour of the lung 


masked by pleural effusion. Six skiagrams. 
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ELECTRICAL ENERGY AS A CURATIVE AGENT. 
Presidential Address, by W. J. TuRRELL, M.A., M.D. 
Royal Society of Medicine, Electrotherapeutic Section, October 19th, 1923. 


LADIES AND GENTLEMEN,—[ should like first of all to take advantage of the 
opportunity afforded me by a presidental address by returning my most sincere 
thanks to the members of the section for electing me as their president for 
the ensuing session; it is an honour that I most thoroughly appreciate and a 
responsibility of which I am fully conscious. 

I would wish, moreover, to take this opportunity of expressing my great 
indebtedness to this section in the past. In a rapidly-developing speciality, 
such as ours, membership of a Si ciety where we can meet to hear and discuss 
the views and ideas of our fellow-workers is absolutely indispensable for the 
advancement of knowledge and for our mutual advantage. To country 
members, after a hard day's work, it requires, as I know from personal 
experience, a certain amount of energy and regolution to journey to London, 
take part in a discussion, and arrive home about 2 a.m. ; and to those living 
further away the sacrifice of time is proportionately greater. 

But I am convinced that country members, however distant their homes 
may be, are more than repaid for any trouble they may take or any sacrifice 
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they may make by the many advantages they derive by the friendships which 
they establish with their fellow-workers, and by being brought into’ closer 
contact with modern views and into personal touch with the most recent work. 
In faet, I think that it may be laid down as a general rule that the further 
removed from London a member may reside, the more essential it is in his own 
interests that he should be regular in his attendance at our meetifigs. I 
should very much like to see a considerable increase in our country member- 
ship, and more representatives from a distance taking part in our discussions; 
the section as a whole would undoubtedly benefit thereby, but not to the same 
extent, perhaps, as the members themselves. 

It is now about twenty-two years since the formation of this Society; at its 
birth it had a separate existence as “ The British Electrotherapeutic Society,” 
but ат a very early age it entered into a polygamous union with other medical 
societies to form the “ Royal Society of Medicine,” a Society of which we are 
all proud to form a part, and with which I am convinced it is a special 
advantage for the science of electrotherapy to be connected, dealing as our 
science does with so many branches of the healing art. 

I think that I shall make the best use of this opportunity by making my 
address take the form of a general survey of the present position of electro- 
theraoy, that is to say, а brief consideration of the steps by which we 
have arrived at our present position, where we stand, and whither we are 
trending. 

A study of the history of electrotherapy shows us that the earliest forms of ` 
electrical treatment took the form of the administration of electrical shocks, 
and tais has largely proved an hereditas damnosa, for many patients to this day 
invar-ably and timorously associate all forms of electrical treatment with the 
administration of shocks. 

It was by an electrical shock from а torpedo fish that Anthero, a freedman 
living in the reign of the Emperor Tiberius, was cured of gout about the year 
one. It was by the shock from an early form of static machine that Kratzen- 
stein, in 1744, cured an apparently functional contraction of the thumb. 14 is 
interesting to note that even in the earliest times the application of electricity 
in medicine was neither purely accidental nor empirical, for Pliny, in his 
“ His-oria Naturalis," logically deduced from the attributes of the torpedo fish 
that considerable therapeutic benefit might be derived from a creature 
endowed with such natural powers. 

Т 1747 and 1748 the now much-disputed theory of іопіс medication was 
foreshadowed by the attempts of Pivati, of Venice, and Veratti, of Bologna, to 
introduce by electrical means the medicinal virtue of drugs, so that medicine 
migh: be made to act without being taken into the stomach. Thee theory 
aitending such a procedure was at that time short-lived, for by reason and 
ridietle Priestley and others promptly demonstrated the fallacy of the theory. 
It was upon electrical shocks that Lovett, Wesley and Marat chiefly relied to 
obtain therapeutic effects by the administration of electricity, a view also 
supperted by Franklin. . > 
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About 1780 the Abbé Bertholon, in a paper entitled * The Influence of ihe 
Electricity of the Atmosphere on Diseases," originated the theory that all 
diseases were due either to an excess or a deficiency of the electric fluid. The 
former he treated by drawing off the excess of the fluid from the back of the 
hand of an electrically charged patient, the latter by the simple static charge. 
Marat; the notorious revolutionist, in а very acrimonious disputation with 
the Abbé, rejected the idea that atmospheric electricity had any influence on 
the human economy. In his very interesting book Marat also definitely lays it 
down that arvificial as opposed to atmospheric electricity alone possesses any 
therapeutic value. It was upon shocks and sparks from the static machine of 
his period that Marat relied. 

In 1791 Galvani’s great work on the excitation of muscular contraction by 
electricity was published. It should not be overlooked that Galvani himself 
distinctly states that he was induced to undertake this work in order to make 
electricity more safe in the treatment of disease. He at first maintained, as 
the result of his work on animal electricity, that the current came directly from 
the muscles and nerves themselves ; in fact. he is stated to*have held the view 
that he had in this way discovered the origin of Ше. The apparent restoration 
of function in the leg of a dead frog on the application ої the galvanie current 
naturally led to its use for the restoration of the apparently dead. Valli, for 
instance, claimed to have restored to life fowls which had been drowned. The 

fundamental idea which appears to have obsessed the workers of that period 
“was that the electrical force was life itself. Napoleon, indeed, went even 
further and was more exact and definite in his views, for, on seeing Volta’s 
pile, he 1s reported to have exclaimed, ** Behold the representation of life ; ihe 
vertebral column is the battery, the bladder is the positive and the liver the 
negative pole." 

The remazkable work of the great Englishman, Faraday, to the value of 

whose experiments perhaps the highest testimony is to be found in the extent 
to which many of his views and theories have stood the test of modern dis- 
coveries, paved the way for the accurate and valuable investigations of 
Duchenne, of Boulogne, which were of the greatest importance in laying a 
scientific foundation both for electrotherapy and neurology. 
. In this country Faraday's investigations instigated the scientific and 
philosophical researches of Dr. Golding Bird, of Guy’s Hospital, into the action 
of electrical energy in its application to medicine. From this time until the 
commencement of the present century little, if any, progress was made in the 
rational explanation of the mode of action of electrotherapy. Attention was 
mainly directed towards the physical side of the question, to the design and 
invention of new apparatus. In this direction great progress was made, as is 
perhaps best shown by the far-reaching work of D’Arsonval, who commenced 
his experiments on the high-frequency currents in 1888. In this country it is 
difficult to overestimate the debt we owe to Dr. Lewis Jones, who by his 
courteous tact tided electrotherapy over a period during which it was viewed 
with great suspicion by the medical profession. 
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A perusal of Lewis Jones's writings gives me the impression that he was 
more interested in the physical than in the biological side of electrotherapy. 

Partly as the result of the neglect of the biological and physiological aspect 
of electrotherapy by the writers of this period, and partly as the result of the 
blatant advertising of such apparatus as the * Harness electric belt," a quack 
and impotent instrument advocated by some of the Jeading seti lera of the 
medical profession, we find that ideas relating te the curative action of electricity 
were exceedingly crude, indefinite and inaccurate ; they had, [almost think, 
receded rather than advanced since the time of Duchenne snd Golding Bird. 
As the outcome of this, electrical treatment was regarded by the general public 
as the administration of some mysterious vital force, the v/s nervosa of the older 
writers, and the medical profession looked upon it largely as a form of treat- 
ment by suggestion, a form of treatment which in those days was scoffed at and 
held in scorn instead of being rightly extolled, as is the case at the present day. 

Confirmation of this view is to be found in the more advanced books on 
electrotherapy of that period. Dr. H. Bordier. in the preface of his valuable 
book, * Precis d’eléctrothérapie,” 1902, finds it necessary to refute the views 
of Moebus (Congres d’electrothérapie à Frankfort, 1893) that electrotherapy 
З rests altogether on suggestion," and of Crocq fils that “ electricity frequently 
acts by suggestion " (Congres de med. de Bordeaux, 1895), and of Posenbach 
that “the cures which follow the application of electrical treatment are the 
result of natural causes" (Congres d’electrothérapie, Frankfort, 1893). The | 
spectacular character of the high-frequency sparks naturally contributed to 
such views, but from these impressive discharges has developed the con- 
vineing method of diathermy. 

In the foregoing remarks I am far from criticising adversely the earlier 
workers; the course of events has been in the natural process of evolution, for 
it is necessary to discover the physical methods, and we must possess the 
necessary apparatus before we can investigate their biological action. 

During the past twenty years, in the absence of any striking innovation in 
our physical equipment, we have turned more to the consolidation of our position 
by studying the physiological and biological effects of the powerful and 
fundamental methods we possess of utilising electrical energy as a curative 
agent. 

A study of the modern text-books of physiology and biology affords the 
electrotherapist a most encouraging outlook, and one pregnant with 1 immense 
possibilities, when we consider the ever-increasing part which electrical energy 
is found to play in all vital phenomena. Contrast, for instance, the physiology 
text-book of twenty or thirty years ago with such a modern work as Professor 
Bayliss’s “ Principles of General Physiology.” It is to the мог of the 
physiologist and biologist that we have looked in the past few years, and must 
look more and more in the future, for the explanation of the action of «генин 
in medieine. 

From the investigations of the physiologists we deduce that the action of 
the electrical current, especially in itssinterrupted forms, is mainly the outcome 
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of the relatively high velocity of the hydrogen ion. That is to say, the velocity 
of the hydrogen i lon is so high compared with that of other ions, that when we 
abruptly make or increase in strength an electric current ihesugh the body, 
the hydrogen ions momentarily concentrate in excess of the normal Бат 
at the negative pole; thus a hydrogen ion, or acid concentration takes place ai 
the negative pole and causes a muscular contraction or some phenomena of a 
sensory or other character in the neighbourhood of the negative pole. 

` When we break or abruptly decrease in strength an electric current already 
established Through the body, the hydrogen ions have been travelling with 
such relatively high velocity from the positive pole that, at the moment of 
break, there is a temporary deficiency of them in that region, leading to an 
hydroxyl ion or alkaline concentration, which in turn excites similar phenomena 
in the neighbourhood of the positive e tale: 

Thus we see that the old idea of polar inversion is incorrect, for the 
contraction at make invariably proceeds from the negative pole, and the 
contraction at break from the positive pole; consequently there cannot be such 
a thing as A.C.C. or K.O.C., such contractions being inereality K.C.C. and 
A.O.C. deeply seated and diffused in the tissues, and this explains the sluggish 
and diffused character of the contractions so excited. 

The more abr upt the interruption and the higher the voltage of the current, 
the more definite will be this hydrogen ion concentration and the more 
vigorous will be the resulting contraction. 

A certain minimum duration of time is however necessary for a re esulting 
contraction to take place, and the higher the voltage employed the more 
brief will be the minimum duration required to excite a contraction. These 
factors explain the phenomena of high-frequency and diathermy currents, for 
the reversals are so frequent that the duration of the current is insufficient 
to permit the necessary ionic и 

You will remember. that D'Arsonval, in his original paper in 1888 on his 
investigation into the aetion of rapidly- End e alternating current, an 
investigation which led him to the discovery of the high- frequency currents, 
found that until 2,500 or 5,000 interruptions a second were reached, the voltage 
remaining the same, the resulting contractions increased in vigour as the 
frequency of interruption increased ; but after reaching this frequency the 
vigour of the contractions decreased with an increase of frequency. It was 
not until two years later that D'Arsonval was able to obtain an instrument of 
‘sufficient frequency to abolish all contraction and sensation, thus obtaining the 
characteristic phenomena of high- frequency currents. . 

The theory of the hydrogen ion not only explains the more obvious 
phenomena of high-frequency and diathermy currents, but it also shows why 
some so-called high-frequency currents of very high voltage excite a certain 
amount of muscular contraction and sensation, the voltage of such currents 
being proportionately too high for their бо овоо. 

We naturally and correctly conclude that the heat generated by these 
currents, which we find of such great and far-reaching therapeutic value, is 
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the result of the violent oscillation of the ions. Apart from the heat generated, 
there is, [ am convinced, though the proof thereof cannot be so clearly 
demonstrated, a very valuable therapeutie action from the vibratory or 
oscillating character of the currents on the tissue cells, which is not only of 
a stimulating nature, but has а useful effect on accelerating diffusion through 
the various tissue eine anes. We have also to consider a possible condenser 
effect on the tissue cells insulated by their non- -conducting cellular membrane 
from the oscillations of the ions occurring in the electrolytic medium with 
which these cells are bathed. The very marked diminution of e Fusion which 
occurs in the direct path of the current when treating a recently sprained 
ankle ог a Colles’s fracture by diathermy, cannot be explained either by the 
heat generated by the current or by the pressure of the pads applied. И, for 
example. you take a bottle containing leaden shot, the orifice of which is 
closed by a parchment membrane with holes of sufficient diameter barely 
large enough to permit the passage of the shot, on inverting such a pre- 
paration the shot will not pass through, but en shaking the bottle violently 
some of the shot will be forced through the holes in the membrane by the 
foree with which they bombard it, and the more vigorously the bottle is shaken 
the more quickly will the shot pass through. This simple illustration affords 
a possible explanation of what occurs with high-frequency and other electrical 
currents when the cellular membranes are bombarded by the ions conveying 
the current; the force of the bombardment and the rate of diffusion being 
directly proportional to the voltage employed. . 

The recurrent hydrogen ion concentration also explains that most interesting 
form of treatment, the Leduc current. We may not unnaturally expect striking 
results when we employ currents of high intensity or voltage, but ме are 
hardly prepared for the very remarkable results which we can obtain from 
the rapid interruption of currents of such low intensity as one or two 
milliamperes. 

The Ledue current is obtained by interrupting an unidirectional current of 
one or two milliamperes about 100 times asecond. Бу utilising such a current, 
Leduc has claimed that he can produce experimentally im animals single 
contractions, tetanus, local anesthesia, general anesthesia, coma, paralysis 
of the heart and respiration, and finally death. 

It oecurred to me during the war to use this current in the treatment 
of the terrible and intractable pain of causalgia. The treatment was 
attended by unfailing and most marked success, and in a similar condition’ 
in an undergraduate last June, at the Radcliffe Infirmary, the treatment was 
completely successful in relieving the pain after all the usual methods available 
in the hospital had failed. In this connection it is interesting to note¢hat in 
the Research Committee’s report on the diagnosis and treatment of peripheral 
nerve imjuries, referring to the treatment of causalgia, the following passage 
occurs: 7 Little benefit can be hoped for from electricity.” This action of the 
Leduc current can be explained by the exhaustion of the sensory receptors by 
over-stimulation, a phenomenon similay to that of the fatigue resulting in the 
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recovering end plate of motor nerves from over-electrical stimulation, the 
over-stimulation in each case being occasioned by the frequently recurring 
hydrogen ion concentration. 

When we turn to the consideration of the constant or continuous eurrent 
the matter is not so simply explained, for we have to deal with it in two parts : 
(1) its*polar and peri- -polar action, and (2) its inter-polar action. The velocity 
of the hydrogen ion does not in this case play so dominating a part, for when 
the current _is established and undergoes little or no variation in intensity. 
there is no marked disturbance in the equilibrium of hydrogen ion concen- 
tration. The higher velocities, however, of the fastest kation (the hydrogen 
lon) and the fastest anion (the hydroxyl 10n), and the immense numbers of 
these 1ons, render them by far the most important factors in the conveyance of 
the current through the electrolyte of the body, for the conductivity, and 
conversely the resistance, of an electrolyte depends on the number of. the ions 
present and their velocities. Such an overwhelming proportion of the current 
is carried by the hydrogen and hydroxyl ions when transmitted through the 
tissues, that the once cherished theory of ionic medication is impossible of 
vealisation ; the path of by far the least electrical resistance being by means of 
the tissue ions, the medication ions of far lower velocity, and far less numerous, 
have only a negligible share in the transport of the current and are con- 
sequently introduced in an almost inappreciable quantity. 

Considerable time must necessarily elapse before a theory so widely held 
as that of “ionie medication " can be fully eradicated, but even those who still 
hold this theory have very considerably modified their views ; the theory of 
the deep penetration of medicated ions has been entirely abandoned, and the 
very small amount of the drug capable of being introduced beneath the cuticle 
has been more accurately stated. A | French worker (* Dosage 
de Гіоде mtroduit et elimné dans l'ionisation," G. Bourguignon, р. 217, Journal 
de Radiologie et D Electrologre, Mai, 1923) has x зерна to show that 
superior results are likely to resili when iodides are electrically introduced 
than when they are administered by the mouth, because in the former case he 
claims that they are more slowly eliminated. Unfortunately, although his 
experiments to show the slow elimination of iodides, when electrically intro- 
„duced, were most carefully performed, no control experiments were made to 
show the time of elimination when iodides were taken by the mouth. Refer- 
ence to pharmacological literature, however, shows that the iodides are in part 
` slowly excreted when taken by the mouth. Most of a single dose is excreted 
within a few hours, but the remainder is eliminated very slowly. With a dose 
of seven to fifteen grains the iodide reaction persists in the urine for forty 
hours« after larger doses or continued administration traces persist for twenty 
days. With a single dose of fifteen grains administered to a man, 80 per cent. 
was excreted in twenty-four hours, and 20 per cent. between twenty-four and 
forty-eight hours. Jodised fats and fatty acids given by the mouth are 
eliminated even more slowly, so that, even if the theory of the slower elimination 
of the electrically introduced iodides were proved, which in the absence of 
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control experiments is certainly not the case, nothing would be gained, for a 
still slower excretion can be obtained by the more simple procedure of ad- 
ministering iodised fats by the mouth. 

In regard to the polar and peripolar action of the constant current, much 
misappre iension has arisen from a loose and erroneous terminology; when we 
speak of zine or copper ionisation, we are in reality referring to a proéess of 
de-ionisation rather than one of ionisation. Since the current beneath the 
cuticle is mainly carried by the tissue ions, those ions conveying the current 
from the pad or electrode to the surface of the body, on reaching the superficial 
tissues, are free to enter into combination with the chlorin, oxygen or other 
ions set free by the electrolytic action at the poles. The process would, I 
think, be better and more correctly termed "electro-deposition " ; it is 
analogous and in every way comparable with electro-plating, except that a 
caustic compound is so deposited instead of an inert metal. Апа, like electro- 
plating, tae deposition takes place on the superficies of every crack, crevice, 
and ezvity of the surface treated. 

This powerful, permeating caustic action, limited in its depth penetration, 
renders this process the safest, simplest, most thorough and most valuable 
method for the treatment of septic surfaces, sinuses and cavities. Its general 
adoption in the past appears to me to have been hindered by its consideration 
chiefly in reference to its application to special paris and regions under dis- 
tinctive and bewildering titles, such as the treatment of gonorrhea by 
electrolysis, the electric ionisation of otitis media, the treatment ої endometritis 
by zinc ons. A different name in each case for fundamentally identical 
methods. No wonder that confusion exists in regard to the value of this 
treatment ! * 

If we clearly define the fundamental principle upon which this treatment 
is based, namely, the superficial deposition by electrical means of a caustic 
agent, nct only electrotherapists, but even the surgeons themselves will be 
able to realise the value of its application to every suppurating or indolent 
surface, to suppurating sinuses, and to the diseased lining of every accessible 
cavity of the body. Dr. Golding Bird, who with Sir Thomas Spencer Wells 
introduced this form of treatment about the year 1849, more clearly realised 
and explained its mode of action than many modern writers on the subject. 

We have been too inclined in the past to regard this merely as a surgical 
action of the constant current? and to disregard the importance of this polar 
action when administering the constant current for medical purposes. When ` 
we use solutions of less caustic and irritating substances, such as sodium 
salicylate, sodium chloride, quinine sulphate, we obtain a varying stimulation 
in place cf a caustic action on the skin, and this directly and reflexly influences 
our treatment to the possible benefit of our patient. In this way may be 
explained the difference in results obtained by some electrotherapists when 
using different solutions with which to moisten their pads; for instance, the 
superior results claimed in the treatment of tic doloreux when soaking the 
positive pad with a solution of quinine gulphate. 
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In referenee to the above point, I have recently performed a series of 
experiments, which simple as they were, are not, I think, without interest. 

I will not weary you with all the details of the experiments, but will 
briefly refer то their essential points and the conclusions I draw from them. 
The patient treated was an intelligent and tolerant man, suffering from early 
rheumztoid arthritis of both knee joints. Electrodes and pads of the same 
size were similarly placed in each experiment, eight thicknesses of Turkish 
towelling were employed, new pads being used for the different solutions. А 
voltage of 6 was employed in each case, the regulating resistance being 
quickly and evenly reduced so that this voltage was reached in three seconds. 
The following solutions were in turn tried under their active poles : distilled 
water, Oxford tap water, 2 per cent. sodium chloride, 2 per cent. sodium 
salicylate, 2 per cent. quinine sulphate in 2 per cent. H,8O,, 2 per cent. 
potassium iodide in tap water, 2 per cent. potassium iodide in distilled water. 
A 2 per cent. solution of sodium chloride was used to moisten the indifferent 
pad in each case. Records were taken of the milliamperage as soon as the 
maximum voltage of 6°3 was reached, and again in five, ten and fifteen minutes. 
The first or three-second reading did not vary much with the drug 
employed, usually amounting to 3 or4 ma. In ten or fifteen minutes the 
milliamperage obtained with 2 per cent. potassium iodide was about double 
that obtained with tap water. With the potassium iodide the skin was more 
reddened, was more irritated, and more discomfort was experienced by the 


` patient than with tap or distilled water at this given voltage. Quinine sulphate 


dissolved in dilute H.SO, produced still more irritation, redness and discomfort. 
If the area treated was thoroughly well warmed by diathermy before the 
constant current was applied, nearly the maximum milliamperage was at once 
recorded and varied far less with the solution employed. It would therefore 
appear that the milliamperage obtained depended more upon the dilatation 
of the cutaneous vessels and the consequent diminished skin resistance 
than upon the velocity of the ions with which the pads were moistened ; 
that is to say, that the more irritating the polar action of the drug the 
greater will be the counter-irritation, the greater will be the cutaneous 
'aso-dilatation, and the higher will be the milliamperage obtained. Thus, 
where superficial pain is under treatment, the best results at а given voltage 
may be obtained by utilising a solution which causes considerable counter- 
irritation, виса as quinine sulphate in dilute H,SO, solution. The increased 
éfficiency which some workers have experienced in the treatment of tic doloreux 
by moistening the active pad with a solution of quinine may be thus explained. 
By increasing the voltage, however, we shall obtain with less irritating 
solutions a similiar counter-irritation and vaso-dilatation, and such solutions 
may be preferable in the treatment of deeper parts, where the interpolar action 
of the constant current is desired. It would further appear that the polar action 
thus obtained is not due to any specific therapeutic action of the solution 
employed, but is merely the measure of its irritating action. When, after a 
previous heating by diathermy, a relatively high milliamperage was obtained, 
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it was found when using quinine solutions that the voltage of 6'3 had to be 
reduced on account of the irritation produced. It should be realised, however, 
that this irritation is not due to the quinine ions, but to the 2 per cent. solution 
of Н.О, in which the quinine is dissolved. This counter-irritation at the 
polar surfaces is certainly a very important point, but it is not the only point 
to be considered. 

Considerable heat is necessarily generated when such large currents as 
those of 100 ma. are passed through a limb for forty-five minutes or more, as 
is frequently done in modern electrotherapeutic practice. The fact that this 
heat is mainly generated in the skin, where the resistance is greatest, does not 
materially affect the question, for it can be shown by placing a surface thermo- 
meter well removed from the pads that the whole temperature of the limb is 
raised two or more degrees. It is quite unnecessary for me to dwell upon the 
consecutive benefits which must result from the application of such heat 
throughout a wasted, atrophic sciatic limb with its subnormal temperature. 
Moreover, the increase of temperature induced by prolonged intensive 
application of the constant current, with its consecutive increased circulation 
and improved nutrition, cannot be overlooked in explaining the benefits which 
we all of us see after treating such conditions as rheumatic knees in this 
manner. The unidirectional movement of the ions moving and colliding with 
such aggregate force as to produce this amount of heat must have some effect, 
though to what extent it is impossible to estimate at present, in accelerating 
the diffusion through the various membranes in the interpolar path. . | 

To sum up, current electricity, in its slowly interrupted form, exercises a 
stimulating action on the cells in the path of the current, the excitation of 
contraetion being a manifestation of this stimulation, both this stimulation and 
contraetion being the result of hydrogen and hydroxyl ion concentration. 

By greatly increasing the rate of interruption we are able to annul the 
effects of this hydrogen and hydroxyl їоп concentration, and so are enabled to 
preduce any desired degree of heat in the tissues with a complete absence of 
chemical stimulation. In addition to this heating effect, the kinetic action 
which produces it has a valuable influence in accelerating diffusion through the 
tissue membranes. The action of the constant current depends upon its 
caustic or stimulating effects and its reflex irritation at the poles, on the heat 
it generates, and the diffusion it facilitates in its deeper interpolar path. 

Viewed in such a way às this, we can visualise how electrical energy in 
the form of current electricity acts as a curative agent, and we can both 
prediet in what conditions it will produce beneficial effects, and by what means 
and by what mechanism these effects are brought about. In such a way, and 
in such a way only, can we practise our speciality in a scientific manmwer, in a 
manner convincing to ourselves and to the medical profession. 

If electrotherapy merely consisted in cataloguing the various forms of 
treatment, with the various diseases they are said to cure, such as, for 
chiblaims the faradic current, for rheumatism ionic medication, it would cease 
to be a scientific and progressive method, and could equally well be practised 
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by any masseuse as by the most highly-trained medical man. But ап 
empirical procedure such as this cannot be as successful as the scientific one, 
until Nature alters her whole scheme and makes each disease and ailment 
respectively amenable to one specifie method of treatment. 

When we turn our attention to the curative action of radiant energy, we 
are brought face to face with a mass ої problems so diverse and so numerous 
that it is almost impossible to take even а bird's eye view of them this evening. 
As Guill liminot says, Nature has provided us villi an enormous keyboard of 
vibrations for curative purposes, extending from the infra-red to the gamma 
rays of radium. 

Provided that we do not imagine that the line of demarcation is a sharp 
one, and that the adjoining divisions do not largely overlap, this keyboard may 
be divided for practical purposes into radiant heat, light, ultra-violet radiation, 
X rays, and gamma radiation. 

The most diseussed portion of the radiant heat and light treatment at the 
present time is that of heliotherapy. The value of this treatment is admitted 
by all; every medical man in general practice has seen éliseases caused 
aggravated by its absence and cured or relieved by its presence. Its curative 
action is apparently due to a stimulating action on the skin and its glands 
brought about by radiant energy, that 1s to say, the consecutive effects are 
increased cutaneous circulation, increased cellular activity, increased cutaneous 

nutrition. 
^. The superior results in some cases following heliotherapy would appear 
to be due to its more powerful actinic action, more effectively exciting chemical 
changes in the cells or other tissues by which its radiation is absorbed. 

The pigmentation of the skin in Addison's disease, the dermatographie 
lines so readily induced in Graves’ disease, the increased translucency of ihe 
skin of tadpoles, when these embryos are fed on pineal gland, all tend to show 
an intimate relationship between the skin and the endocrine glands, И has, 
indeed, been suggested that * the pineal influences the body by varying the 
degree of light reaction.”  (Berman.) 

The results obtamed from heliotherapy in rickets are very suggestive of an 
increased liberation of hormones. The reaction of the skin to stimulation by 
electrical energy calls for further investigation ; the skin has been for too 
long regarded by the medical profession as merely a thing of sores and 
pimples. j 
` In connection with U.V.R. and X rays, I should like to emphasise the 
importance of Kohler’s experiment on the gill plate of the salamander. larva. 
Kohler obtained, by means of ultra-violet radiation at 42,800 A.U., photographs 
of the dividing nuclei in the gill plate of the salamander larva, in which the 
chromatic substance was so opaque as to appear stained, showing that the 
chromatin absorbed the radiation to a very marked degree before the other 
tissues arresied any appreciable amount. Now this is a very significant fact, 
when we remember that light and other radiations are only effective when 
sòme of their energy is absorbed, and that the cells, when their nuclei are in a 


. 
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state of division, that 18, when the chromatin is most in evidence, are far more 
receptive to the X rays. It is, indeed, this selective reception of the cells 
when undergoing mitosis that enables X rays to be utilised as a curative 
agent. ` 

It appears to me that the attention of most radiologists is too much directed 
at the present time to the lust for a more and more powerful radiation. The 
mere clinieal worker would think that when a radiation of sufficient power and 
penetration to cause ulceration and perforation of the bladder and bowels had 
been obtained, that enough had been achieved in this direction for the present, 
and that more attention might now be turned to the far more important 
question of the fundamental biological action of X rays; for until this question 
is settled X-ray treatment must of necessity be largely empirical. 

Moreover, in the pursuit of the more penetrating radiation we seem to have 
reached a deadlock, at any rate as far as the treatment of cancer is concerned. 
For though the radiations may have sufficient power to destroy cancer cells in 
one part of the body, if the treatment is applied to more than one region for 
the destruction of disseminated cells, the patient dies from resulting blood 
changes. Hence it is clear the difference between the radio-sensibility of the 
ancer cells and the blood cells is insufficient to enable а cure for cancer to be 
found by merely increasing the power of radiations. We may be able 
to eure eancer by X rays, if it is not disseminated, but the mere surgeon can 
do that. 

Possibly further success may be achieved in the radiotherapy of cancer by ` 
the discovery of some means of increasing the mitosis of the cancer cells, and 
hence their radio-sensibility, previous to the administration of the lethal X-ray 
dose. An increase in the radio-sensibility of the skin can be readily obtained 
by the previous administration of U.V.R. In treating aene, for example, I 
found some time ago that after the application of U.V.R. the application of 
X rays m about one-third of a pastille dose produced a definite erythema. 
Rapp (Strahlentherapie, Vol. XII) also, although his experience was less 
fortunate, points out that he has seen burns of the second and third degree 
due to a combination of U.V.R. and X rays. 

No photo-sensitiser or other substance capable of increasing the radio- 
sensibility of cancer cells has yet been discovered, and apparently the most 
we can say in this connection at present is that in X rays we have an agent 
capable of destroying cancef cells, but that the technique of their efficient 
administration in the cure of cancer has yet to be discovered. 

It is quite unnecessary for me before such an audience as this to recite in 
detail the special diseases and conditions in which electrotherapy is indicated, 
but I should like, if I may be permitted to do so, to direct your attention very 
brief to а most important field of research in relation to electrotherapy, to 
the threshold of which we have as yet barely approached. It is one which I 
believe is capable of yielding most far-reaching results. I refer to the power 
which Dn places at our disposal for both stimulating and restr aining 
the action of the endocrine glands. 
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This action can only be exercised to its full extent when we possess a 
complete knowledge of the action of the endocrine glands, and in the appli- 
cation, of such treatment we need the active co-operation of the biologist and 
serum therapist. 

In the static charge we have an efficient means of stimulating the adrenal 
glands, and their excitation in this way explains the beneficial effects of the 
static charge in neurasthenia, a form of treatment advocated years ago by 
Charcot, and more recently by Benham Snow and other American writers. It 
is of interest to note that an American biologist, referring to neurasthenia, 
which he terms “the great American disease—dementia americana,” states 
that it “ seems to be adrenal disease." (Berman.) 

By diathermy or galvinism we have the means of stimulating such glands 
as the thyroid, and in X rays it is well established that we have the means of 
restraining the action of this and other glands. 

With such powerful agents at our disposal, it is surely but a matter of time 
and research to acquire an increasing control over the many and varied 
diseases arising from a disordered action of the endocrine glands. 

From this very incomplete review of electrical energy as a curative agent 
it is evident that much has been accomplished in the past, but that far more 
remains to be done in the future. We are, indeed, but on the threshold of our 
science; before us is opening up a vista of possibilities unequalled їп any other 
branch of medicine. Electrotherapy certainly at the present time does пої 
meet with its due recognition, but its unexplored field for investigation is so 
immense that any careful worker may attain in some degree to the true goal 
and, reward of the research student, so well expressed in the lies of 
Wordsworth :— 


* Enough if something from our hands have power 
To live and act, and serve the future hour." 








CRANIAL RADIOGRAPHY. 
: By Ковект Knox, M.D. 


(1) THE RADIOGRAPHY OF THE* SELLA TURCICA. 
(Continued from November issue, p. 183.) 


THE SELLA Turcica IN DISEASE. 


A ĉertain latitude must be allowed in the all-round measurements. There 
will be a slight variation in the measurements of the sella in skulls of different 
sizes. This will, however, bear a definite ratio to the size, and if, when 
estimating the size of the sella, the circumference of the skull is taken, 
it will be possible to say when the increase in the size verges on the 
pathological. А 


206 ARCHIVES OF RADIOLOGY AND ELECTROTHERAPY 


There are two chief conditions in which enlargement of the sella is a 
prominent feature. These are in acromegaly and tumour arising in the 
pituitary fossa. In acromegaly the primary change takes place in the pitultary 
body. This enlarges and the increase in size is uniform. The sella will be 
gradually and equally distorted. "The form cf the sella is unaltered, there 
may even be an apparent division of the fosse differentiating the two parts of 
the pituitary body. Тһе effect upon the other structures is important: the wall 
of the sphenoidal sinus is encroached upon, and in advanced савез of tumour it 
may be obliterated. The sphenoidal sinus may therefore be altered from three 
causes : (1) increased pressure upon the walls of the sella turcica from en- 
largement of the pituitary body ; (2) pressure from without ; and (3) from the 
presence of collections of fluid or tumour within the sphenoidal sinuses. 


DISTURBANCES RELATING TO THE SECRETIONS OF THE PITUITARY Bopv.! 


The pituitary body is composed of an anterior glandular portion, a pars 
intermedia, containing both glandular and nervous elements, and a posterior 
nervous portion, which is a continuation of the infundibulum. The glandular 
portion to some extent recalls the structure of the thyroid, since at times the 
cell collections take on a vesicular arrangement, the vesicles containing 
colloidal material. This colloidal material may escape or be passed through 
the intermediary and nervous portions into the third ventricle of the brain. 
Tt is the posterior particularly, and to some extent the intermediary portion, ` 
which produce an extract or hormone, capable, like that of the medulla of the 
adrenal, of causing a great rise in blood pressure, a rise more prolonged than 
that produced by adrenalin. In addition, the extract produces a marked 
polyuria, and, as has been shown, has a pronounced galactagogue effect, causing 
an extraordinary increase in the secretion of milk. As shown by Cushing, 
stimulation of the posterior part is followed by glycosuria, removal by an 
opposite condition of increased tolerance of sugar. The effects of pituitary 
disease vary according as to whether they manifest themselves (1) prior to, or 
(2) after, adult stature is attained. Growths present in early life in the 
glandular portion, such as lead apparently to increased activity, are found 
accompanying а large number of cases of giantism. Such growths develop- 
ing after adolescence are associated with the remarkable condition of 
acromegaly. 5 

Acromegaly is a dystrophy characterised by abnormal processes of growth, 
chiefly, in the bones of the face and extremities. The term was introduced by 
Maice, and signifies large extremities. It occurs more frequently in women 
than in men. The affection usually begins about the twenty-fifth year, though 
in some instances as late as the fortieth. It is characterised by well-marked 
symptoms. Тһе hands and feet are greatly enlarged. The head increases in 
volume, but not so much in proportion as the face, which becomes elongated 
and enlarged in consequence of the increase in the size of the superior and the 

1 Adami gnd Macrae. | 
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inferior maxillary bones. Ocular symptoms are common; Hertzel analysed 
175 recorded cases, 92 of which presented eye complications. | In three-fourths 
of these the оріїс nerves were affected. usually atrophy, rarely neuritis. 
Bitemporal hemianopsia is often an early symptom, and the disease may persist 
for twenty or more years. 

Pathological Anatomy.—W oods-Hutchinson has recorded 262 cases with 
77 autopsies, in only four of which the pituitary gland was not involved. The 
change in the pituitary body isa progressive one. The gland continues active, 
but the duct їв obliterated. The secretion is absorbed by the lymphatics. 
The gland increases in size. The chief development is downwards and 
forwards. The clinoid processes retain their relative positions, at least in the 
early stages. The outline of the sella turcica is uniform, and for a time retains 
its normal shape. The sphenoidal sinuses are encroached upon, and in the 
later stages the walls may approximate. [t has been suggested by Massalongo, 
and others, that gigantism and acromegaly are one and the same disease, both 
due to the superfunction of the pituitary gland. 

This disease is characterised by increased development eof the bones, more 
particularly of the face and the extremities, though the whole bony skeleton is 
apt to be involved. With this overgrowth there is a corresponding develop- 
ment of fhe surrounding tissues. With enlargement of the maxillary and 
mandibular bones, the nose broadens, lips, ears and eyelids enlarge. The 
hands and feet are enlarged. Other “ neighbouring phenemona," such as 
"Вешіапорвіа and blindness, are due to pressure of the enlarged pituitary upon 
the neighbouring parts. 

The opposite condition of hypopituitarism, if occurring in early life, is found 
associated with a form of infantalism and dwarfism with arrest of sexual 
development, with or without pronounced obesity, increased tolerance of sugar, 
and at times liability to epileptic attacks. | (Dystrophia adiposa genitalis. ) 

Disease of the pituitary gland is now regarded as the most probable cause 
of acromegaly. The gland may be the seat of a simple hyperplastic enlarge- 
mend with little apparent alteration in structure, or in other cases carcinoma 
or sarcoma may be present. Cystic changes, fibrous atrophy, and gummatous 
and tuberculous disease have each been described in certain of the cases, but 
appear to be less common causes of the disease. The sella turcica js usually 
very considerably enlarged, and, in the case of malignant tumour of the gland, 
the bones and the base of the brain may beconfe infiltrated by the growth. 
Involvement of the optic nerve or commissure may lead to the occurrence of 
bitemporal hemianopsia already mentioned, or even complete optie atrophy. 


Tumour oF THE SELLA Ttrcica. 


Nature.—here are fibroma, myxo-fibroma, sarcoma, carcinoma. The 
presence of a new growth in the sella turcica leads to the following changes : 
(1) Increase in distance between the споја processes ; (2) unequal enlarge- 
ment of the cavity ; (3) destruction of the walls of the sella. — 


. 
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Tumours in the Region of the Sella originating outside the Sella Turcica.— 
These may produce focal symptoms in some respects similar to the symptoms 
of intersellarous tumours, but. from their position and spread the symptoms 
may differ considerably ; unless the tumour directly involves the duct and by 
pressure obliterates it, the leading symptoms may not be those generally 
associated with acromegaly. The optic nerves may, however, be involved. 


Тнк SELLA Turcica Іх NogMar Снилвех.* *° 


The following conclusions are arrived at in a paper under the above 
heading :— 

1. Shape and Size of the Sella Turcrica.— The sella turcica in normal children 
can be classified in a general way by means of the roentgenogram into three 
groups : A, circular ; D, oval ; C, flat and square-shaped, with modifications 
explained in the text. Groups A and B were found in all ages, while group 
С was practically limited to the first three years. 

2. Shape of Sella as to the Size of the Head.—The shape of the sella has 
no s-gnificance except in the case of the flat C type. This type is always 
found in small heads, but it does not necessarily follow that all small heads 
exhibit this type. 


2. Size of Sella in Comparison with the Age of the Child.—There is a 


marked variation for each age, both as to height and length of the sella for: 


the particular age. The average breadth and length of the sella shows a 
comparatively rapid increase in the first two years, with a gradual yet irregular 
increase from then up to the age of twelve. There is a tendency fot the 
average height increase to follow the average length increase. 


4. Size of Sella as to Size of the Head.—There is apparently no relationship 
between the size of the head and the size of the sella based on head measure- 
ments. 


5. Appearance and Size of the Sella as to Ser.—There is no difference in 
the occurrence of the three groups between the heads of boys and girls. 
There does not seem to be any influence of sex on either appearance or 
formation of the sella. The sella of girls, however, were greater in both length 
and height. 


* + A Roentgenographie Study of the Sella Turcica in Normal Children," Manning B, Sudar, M.D., 
F.A.C.R., ара A.L. Loomis Bell, B.S., M.D., Endocrinology, January, 1923. 
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Ета. 19.— Marked deformity of the sella turcica region from the presence of a 
large central tumour. Note angular deformity of the sella, 





ЈА. ; 
Fig. 20.—Photograph of patient Fic. 21.—Photograph when skull was X-rayed. 
-beforé the onset of the 


illness. . 
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Fig. 26—A. Moderate enlargement of the sella turcica. Relative position of 
the clinoid processes unaltered ; increase in the depth of the fossa. 


* 








Ев. 27.—B. Hand of the same patient showing characteristic changes. 
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EXTENSIVE CEDEMA FOLLOWING INTENSIVE X-RAY 
TREATMENT: A WORD OF WARNING. 
Ву C. C. Ахреквох, М.В. Ch.B. (N.Z.); D.M.R.E. (Liverpool) ; X-ray Research 
Scholar—Manchester Royal Infirmary. 


* (From the Manchester Royal Infirmary X-ray Department.) 


Tue following case illustrates one of the dangers that are liable to arise after 
modern intensive irradiation of certain regions, and is, I think, worth recording 
for that reason. The patient was referred to the X-ray Department by Mr. 
Wilson Hey. Her notes are as follows :— 

У. B., female, aet. 57 years. The radical operation for amputation of the 
left breast was performed for the removal of a carcimona in April, 1929. She 
received no post-operative X-ray treatment. "The following October she had 
pains in the left upper arm and shoulder. During Mareh, 1923, she noticed 
a small lump in the left supraclavicular region, for which she sought advice. 
This was diagnosed as a recurrence, and she was referred to the department 
where deep therapy was advised. "The first application was made on April 
4th, and each side of the neck was treated with a beam focussed laterally. А 
full erythema dose was given on each area. Within three weeks the patient 
had: а marked skin reaction, which was accompanied by a slight peeling. She 
also complained of a very dry throat, and on examination it was found that 
she. had a distinct membrane covering the fauces and soft palate. She was 
immediately examined for diphtheria, but the examination was negative. At 
the same time some hoarseness developed, and deglutition was difficult for a 
week or ten days, owing to the dry throat, which persisted in a minor degree 
for some weeks. 

When seen twelve weeks later she still had the hoarseness and the glands 
were still palpable, so it was thought advisable to administer further treatment. 
On this occasion two applications were given from [front to back on the 
affected side, and all hollows were filled up with plastic wax (Martindale). 
Again a skin dose was given, but the right side was not treated. When scen 
a month later the patient exhibited а remarkable «edema of the cervical 
region. This edema extended vertically from the episternal notch to the 
‘submental region, and was not of the brawny type. She still complained of 
hoarseness and also of a lump in the right armpit. On examination during 
July it was found that the right breast had become affected and that there 
were secondaries in the axilla. X-ray examination of the chest showed no 
metastases, but there was a curious even opacity of both apices, which was 
diagnosed as oedema extending down into this region. Asit was thought that 
the hoarseness was due to an atrophic condition of the laryngeal mucous 
membrane, the patient was referred to the aural department, which reported 
that there was a bilateral abductor paresis due to recurrent laryngeal pressure, 
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and that there was no local disease in the larynx or hypopharynx. No glands 
were palpable, so that, the pressure can only have been due to the одета. 
From this it will be seen that caution is required in treatment of the 
cervical region, and it is inadvisable to give the maximum dose attainable. 
Jiingling, writing in Strahlentherapie, Vol. ХУ, No. 1, discusses late lesions 
after systematic irradiation of the larynx for сапсег. Не has some thirteen 
cases for consideration, and advises that the dose, in laryngeal lesions at all 
events, delivered at the site of the growth, shall certainly not exgeed 100 per 
cent. U.S.D., and that treatment shall be at infrequent intervals. It is 
interesting to note that he finds edema glottidis is not at all a likely danger 
immediately following treatment, but that the dangerous time, when there may 
be need of an urgent tracheotomy, is three to four weeks after treatment, 


when the reaction is at its height. 





CURRENT 


Kchler’s Disease of the Second Metatarso- 
phalangeal Joint.—B. Ульехтах (Fortschritte 
a. d. Geb. d. Roentgenstrahlen, Vol. XXIX, 
Part 2, April 22nd, 1922, pp. 173-175).— 
Deseription of a case, similar to that described 
by Kökler in 1920, with abscess-like cavity 
containing 5 sequestrum at the head of the bone. 
Pathological examination negative. The author 
decides against tuberculosis, and suggests a 
similarity to Perthes’ disease. Two illustrations. 


Duodenal Stenosis Consequent upon Old 
Tubercular Peritonitis. — К. Hocusrerrer 
([bid., pp. 176-178). 


The History of the Development of Appara- 
tus for the Production of High Tension 
Electrical Currents for Working Roentgen 
Tubes.—F. ZacukR (1924. рр. 179-193).— 
Mainly detailed description of improvements 
in the windings of the induction goil, their 
insulation, and methods of cooling for pro- 
longed ase. 


The Supratrochlear Foramen of the 
Humerus.—H. В. Scuinz (/hid., pp. 193- 
200).—Anatomical and radiological study of 
six cases o? a cornection between the olecranon 
and coronoid fosse, which only appears after 
adolescence and is the result of osseous absorp- 
tion. The author believes it to be relatively 
frequent and due to strong hyper-extension of 
the fore-arm. Nine skiagrams. 


LITERATURE. 


The Differential Diagnosis between Com- 
plete and Incomplete Diaphragmatic Hernia. 
—J. Frecp and E. Horner (Jbid., pp. 201- 
208).--А discussion of a case of right-sided 
diaphragmatie hernia, with a large opening 
containing the stomach and a large part of 
the colon, with displacement of the liver, 
confirmed by operation. The authors discuss 
a right-sided diaphragmatic rupture in which 
the curve of the diaphragm is seen above 
abdominal organs, such as the stomach and 
intestine, and doubts its existence. 


A Cause of Error in the Radiography of 
the Upper Cervical Vertebre through «he 
Open Mouth.—F. pe Quervain (Zbid., рр. 
209-211).—The author calls attention to the 
fact that air in the pharynx can give a clear 
area on the X-ray plate which may simulate а 
fracture of the odontoid process. 
using a film placed upon the cocainised pos- 


He suggests 


terior pharynx. 


Apparent Fissures in the Bodies of the 
Vertebre in the  Adolescent.—O. Haun 
(Ibid., p. 211).—Deseribes certain median 
fissures in one or more of the vertebral bodies 
of adolescents, taken fore and aft or sideways, 
which a post-mortem in one case showed to 
be due to unusually large nutrient canals. 


Note upon the Character of Roentgen 


• Ваув--К. Sraunia (194, pp. 212-215).— 
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The author suggests the determination of the 
minimum wave-length utilised by means of a 
spectrometer, which will pfovide information 
as to the relative intensity of each wave-length 
used, when the knowledge of the intensity of 
current in the tube will provide a measure of 
the total intensity of the irradiation. He 
thus gives an absolute value of the irradiation 
by the wave-length and the number of milli- 
ampere seconds. 


A New Exploration Table.— Lorenz (bid., 
рр. 216-217).—Utilising the Potter-Bucky 
diaphragm below the couch for screen exam- 
ination of the alimentary canal. The stand 
can be put in the vertical position without 
altering the adjustmeut of tube and diaphragm. 


Upon the Improvement of the Spectrometer 
Method of Measuring.—O. Fmnrrz (Lbid., pp, 
218-223).— Comparisons with different tubes 
by the method of Staunig mentioned above. 
The author considers that for each thickness 
of tissue *there is a radiation, determined 
qualitatively by the wave-length and quanti- 
tatively by the milliampere seconds, which 
gives the best radiographic result. 


The Milliamperemeter as Measure of In- 
tensity of Radiation.—O. Квіт» (Lbid., pp. 
223-228).— Investigations with various tubes 
based on the proportion between total intensity 
of current through the tube and the intensity 
of the radiation. 


The Discharge through the Lilienfeld 
Tube.—O. Frirz (Lbid., рр. 228-230).—Modi- 
fications in work due to heating current. 


Distribution of Energy in the Incandescent 
Spot, —O. Fnrrz (Jbid., pp. 230-232). 


Homogeneity of Discharge in the Lilienfeld 
Tube.—O. Квіт» (Lbid., pp. 230-236). 


The Etiology of the ** Cascade Stomach." — 
В. FEissLY and A. Евлер (Jbid., pp. 237- 
239).— Deseription of two observations of a 
cascade stomach whieh showed no lesion of 
the stomach or pyloras, but only an abnormal 
shortness of the gastro-hepatic ligament and 
of the transverse meso-colon. Тһе authors 
review the different suggestions as to the 
cause of this condition, with reference to bi- 
loculation due to modification in the direction 
of the colon, and give a list of references. 





NOTES AND ABSTRACTS. 


A Fatal, Pernicious Aplastic Anemia of a 
Roentgen Specialist.—Knup Faser (Acta 
Radiologica, Vol. П, Fasc. 2, pp. 110-115).— 
A specialist in radiology, who has worked with 
very hard Roentgen rays, succumbs under a 
pernicious aplastic anemia. A similar kind of 
anemia has been observed in the case of two 
.more radiologists and of three other persons 
occupied with radium rays. 


Investigations Regarding the Condition of 
the White Blood Corpuscles in Guinea-pigs 
and Rabbits Exposed to Irradiation with 
Visible Rays.— Cart Sonne (Acta Radiologica, 
Vol. II, Fase. 2, pp. 116-127).—By irradiation 
of white, shaved guinea-pigs and rabbits with 
visible, luminous rays, a perceptible effect on 
the condition of the white blood corpuscles 
results. 

. in guinea-pigs an immediate decrease in 


nuclear leucocytes occurs, but this is more 
pronounced for the former. Later, when the 
irradiation has ceased, an increase in the 
number of lymphocytes occurs in the course 
of a few days, so that this number exceeds the 
normal for time. Coincidently the 
number of the polynuclear leucocytes seems 
to be, if anything, normal. 

These changes correspond to those found 
by Murphy and Sturm with regard to the 
temporary influence of dry heat on rats, mice, 


some 


and guinea-pigs. 

In rabbits, 45 minutes after the irradiation, 
there is a very considerable increase in :he 
number of the polynuclear leucocytes, simul- 
taneously with a generally somewhat smaller 
decrease in the number of the lymphocytes, so 
that the normal, strongly pronounced lym- 
phocytic form has in the course ої 2—3 hours 
become leucocytic. Next day the form is 


the number both of lymphocytes and poly- • again normal, so that it can once more be 


320 


affected in the same manner by a new light- 


bath. 


Physieal Facts of Roentgenological Im- 
portance.—Ar Vip Opencrants (Acta Radio- 
logice, Vol. Ш, Fasc. 2, pp. 128-138).—A 
brief summary of the physical laws which are 
of impertance for X-ray work is given. First 
the origin of the rays; then the continuous 
and charaeteristic spectra, the diffuse and 
fluorescent absorption, lastly the photographic 
and luminescent effects. In each case also 
the importance of the laws for practical work 
is pointed out—especially the necessity of 
exactly defining the working conditions in 
physical units. 


The Roentgen Picture of Interlobular 
Exudates and Pleural Thickenings Es- 
pecially with Regard to the Differential 
Diagnosis of Tuberculous Infiltrations in the 
Upper Right Lobe.—-P. FLEMING-MÖLLER 
(Acta Radiologica, Vol. TI, Fasc. 2, pp. 139-154). 
— Ву X-ray examination one cannot, as most 
authors suppose, obtain an absolutely reliable 
basis for the diagnosis of an interlobular 
exudate. Of course, the exudate gives quite a 
characteristic picture, but tuberculous infil- 
tration in she lower part of the upper lobe, 
which is eommonly seen in roentgen exam- 
ination of phthisical patients, as well as in 
eases of simple broncho-pneumonia, may give 
exactly the same picture. 

The X-ray examination can only lead to а 
supposition that it isa question of interlobular 
exudzte, but the diagnosis can only be made 
in сопгесбіоп with clinical observations, and 
a reliable result only obtained through a 
positive finding with an exploratory puncture. 

А. well-defined lower border of the shadow 
argues more in favour of an infiltration than 
of an exudate, whereas an upper well-defined 
border is rather in favour of an exudate, as 
processes of infiltration are not met with so 
frequently in the upper part of the middle 
lobe. When interlobular indurations of the 
pleura are seen, attention must be directed to 
the probability of an eventual tuberculosis of 
the lunzs. 


А “Radium Compensator" for Ionisation 
Measurements.— Кок М. Sievert (Acta 
Radiologica, Vol. II, Fase. 2, pp. 156-165).— 
An instrument is described for rapid obser- 
vations of the intensity of В and y rays. The 
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apparatus is constructed primarily for medical 
use. 

The ionisation current in a small chamber 
is compensated by means of another similar 
chamber, the latter together with a sensitive 
electrometer being placed in а lead box. The 
ionisation in the compensation chamber is 
produced by the 8 rays from a radium pre- 
paration, containing about 0:2 mgr. radiüm 
element. The compensation 13” brought about 
by increasing or the distance 
between the preparation and the last шеп- 
tioned chamber until the electrometer thread 
remains in its zero position, irrespective of a 
switch for earthing being disconnected or not. 
The distance is read off on a micrometer. 

Investigations of the possible sources of 
that the measurement of one 
intensity can be made in 20 seconds without a 
greater error than 4—2 per cent. depending 
upon the magnitude of the intensity. 


decreasing 


error show 


Some Remarks on Os Trigonum,—Cnn. J. 
Baastrup (Acta Radiologica, Vol. IT, Fasc. 
2, pp. 166-175) :— 

1. After a fracture of the os trigonum one 
may see fragments joined to a large and plump 
bone projection, which may cause the patient 
great inconvenience owing to the plantar 
flexion being diminished on account of the 
mechanical disproportion. ` 

2. Such large ossa trigona may also be 
congenital, 

3. Effective assistance can be rendered only 
by operative removal of the process. 

4. With fracture of the hindmost edge of 
the tibia, the posterior part of the astragálus 
ought also to be inspected, as this is possibly 
fractured at the same time, and conversely, 
with fracture of the os trigonum one should 
remember that the posterior edge of tibia may’ 
be broken. 


Spondylitis Турћова.— 5. N. Вакке (Acta: 
Radiologica, Vol. П, Fasc. 2, рр. 176-181).— 
The author describes a case of spondylitis 
typhosa, the clinical picture of which answers 
closely to the case described by Quincke as to 
the following cardinal symptoms: (1) The 
remarkably intense and diffuse local pains. 
(2) The acute course. (3) The rapid abating 
of the spinal pains, and (4) The noticeable 
swelling of the soft parts of the vertebra] 

e column. The skiagram is different from what 
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is seen in spondylitis tuberculosa. First of all 
there is'no marked atrophy of lime salts and 
no destruction of the vertebral body. Coin- 
cidently with the pathological process present 
in the body of the vertebra there is also а 
proliferating process, with а bridge-like con- 
nection between the second and third vertebrie. 
The articular space between these two vertebre 
is reduced. After fully three months a more 
transparent portion (of the vertebr:e) is seen 
on skiagrams in profile, a sequestrum (?) being 
discernible in that portion. 

The process did not react to tuberculin 
injections. 

The Operated Bladder as Seen on the 
Roentgen Picture .—FmiEpRicH Квакт (Acta 
Radiologica, Vol. IL, Fasc. 2, pp. 182-186).— 
After operations on the bladder (with the 
exception of the endo-vesieular methods) typical 
changes аге met with, viz. :— 

1. Formation of the so-called “ fore- 
bladder," better called “ after- 
bladder,” is very often brought about 
after prostatectomy owing to the 


insufficiency of the internal sphincter 


muscle. 


2. Diverticulum operations lead to an 
asymmetrical bladder outline. 


3. The charges after sectio alta are, 
` from the X-ray standpoint, very 
diffieult to demonstrate. 


4. Inerustation of sutures may lead to a 
wrong diagnosis of calculus. 


А Thermo-Needle with Inset Regulative 
Heating Apparatus, together with some 
Measurements of Cutaneous, Subcutaneous, 
and Intramuscular Heat Endurance.—Canr 
Sonne (Acta Radiologica, Vol. 11, Fasc. 2, pp. 
187-193). — The author points out that, when 
employing а thermo-needle 
„ordinary steel cannula, the point of which can 
be heated to different temperatures by means 
of an electric resistance coil, a temperature 
can be endured several degrees higher beneath 
the skin than on its surface, without any 
sensation of pain being felt. 

This corresponds to the fact that, when 
irradiating the surface of the skin with lu- 
minous or dark rays, a far greater volume of 
energy is absorbed in the case of irradiation 
With luminous rays (which for the most part 


made from an 


are absorbed deeper down) than by irradiation 
with dark rays, where the energy is absorbed 
on the surface. 


Wooden Splints for Roentgen Use.—5. №. 
Bakke (Acta Radiologica, Vol. 11, Fasc. 2, pp. 
194-195).—' The author recommends that the 
part of the Volkmann splint in which the thigh 
and leg rest should be replaced by a corre- 
sponding part of wood. The same alteration 
is recommended in regard to the Zuppinger 
splint, in order that radiography may be 
carried out through the splint without this 
having to be remoyed, thereby facilitating the 
work of the radiologist and minimising the 
chance of pain to the patient. 


Finsen’s Medical Light Institute.—C. E. 
CHRISTENSEN (Acta Radiologica, Vol. ТІ, 
Fasc. 3, pp. 210-242).— In 1894 Niels Finsen 
published his first obgervation of the fact that 
he had been able to prevent the development 
of disfiguring scars in the skin of patients 
suffering from small-pox—which is otherwise 
an inevitable result of that disease—simply by 
exclusion of the chemical rays of sunlight 
from the patients. 

In 1895 he started his fundamental re- 
searches on the therapeutie effect of con- 
centrated light upon lupus vulgaris. The 
excellent result of these attracted the keen 
interest of а number of prominent business 
men and doctors and inspired them to offer to 
establish and support a provisional laboratory 
for further researches. 

In 1896 this resulted in the foundation of a 
permanent Institute for light-treatment under 
the name of Finsens Medicinske Lysinstitut. 
The first permanent Institute was built inside 
the area of the Municipal Hospital of Copen- 
hagen (Kommunehospitalet). 

Under these cireumstances Finsen was free 
to concertrate all his energy on the study of 
the treatment of lupus vulgaris by concentrated 
light applied directly upon the patches. 


The result obtained by this treatment 
attracted the attention of many medical 
authorities in foreign countries. Consequently 


it became necessary to organise a regular 
manufacture and export of instruments for local 
light-treatment after Finsen’s method. 

In 1901 a large new institute was built in 
Rosenvenget to cope with the rapidly in- 
creasing number of patients. 
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At the same time Finsen was taking the 
preliminary steps to start a new series of 
researcaes on the effect of general light-baths 
upon a number of other diseases. 

Bus Finsen's state of health had always been 
extremely delieate, and it was only shortly 
before his death (24th September, 1904) that 
he laid down in a detailed proposal his final 
ideas concerning the establishment of a sana- 
torium for the special study of the effect of 
the general light-bath upon the human organ- 
ism and upon its different disorders. 

This plan was carried out in 1906, а new 
clinic for internal diseases being opened that 
year in the month of May. 

In 1913 Reyn started a series of researches 
on the treatment of surgical tuberculosis and 
of lupis vulgaris by general carbon-are-light- 
baths. 

The 2xperiments were absolutely successful. 
In order to ascertain this fact through a 
sufficieat number of experiments a special 
clinic for this treatment was built in 1916. 

In November, 1921, a large new hospital 
for patients suffering from cutaneous or 
surgical tuberculosis was opened. 


Roertgen Treatment of Primary Poly- 
globuly.—F rone Күрсллвр(Асіа Radiologica, 
Vol. IT, Fasc. 3, pp. 243-260).—Three observa- 
tions upon patients with polycythemia are 
reported. One of these was cured by Roentgen 
treatment of the spleen, and the two others by 
treatment of spleen and bone marrow. 

Ir some cases Roentgen treatment of the 
spleen alone gives favourable results, but in 
the majority of cases it has no effects on the 
polycyzhzmia. 

Vigorous Roentgen irradiation of the bones 
seems, so far as one can judge at present, to 
be an effective remedy for this condition. 

The maim features in the technique of the 
treatment are indicated in this paper. 


The Radiography of Os Petrosum.—L. G. 
Нешвзох (Acta Radiologica, Vol. IT, Fase. 3, 
pp. 251-263).—Stenvers, after exact ana- 
tomical study of the os petrosum, developed a 
method of radiographing the labyrinth, etc., 
but his method of obtaining, and fixing the 
patien; in, a good position is very difficult, 
while his way ої getting а suitable landmark 
is also very troublesome. Therefore the 


author had an apparatus made by the A. E. G., , 


on which the patient lies very comfortably. 
Tt is only necessary to centre the tuDe above 
the landmark апа ће exposure can be made. 


Two Unusual Cases of Multiple Ureteral 
Caleuli.—Kar У касе (Acta Radiologica, V ol. 
II, Fase. 3, рр. 264-267).— The author de- 
scribes two cases-of multiple ureteral calculi. 
In both cases there is a considerable number 
of stones, but one of them presents a very un- 
usual picture, inasmuch as one of the ureters 
is closely packed with stones from the pelvis 
of the kidney right down to the bladder. 


Secondary Rays in Radium Therapeutics. 
—horr M. Steverr (Acta Radiologica, Vol. 
II. Fase. 3, pp. 268-300).—The physical facts 
which seem to be of interest when studying 
the problem of secondary radiation in radium 
therapeutics have been stated. 

Some mathematical laws with regard to 
secondary radiation have been fixed in order 
to give a general view of the distribution of 
this radiation. 

By means of an instrument previously 
described in this journal, investigations have 
been made with regard to :— й 

1. The secondary radiations from sereens 
of different materials and thicknesses 
placed in various positions between 
a radio-active substance and’ the 
ionisation chamber. 


2. The secondary radiation measured 
with different kinds of ionisation 
chambers. 

3. Secondary radiation from water 

yolumes in different positions. 
The results of the measurements in No. 1 
seem to agree with those of other investigators. 
Lastly, some questions have been briefly 
treated which may be of interest in radium 
therapeuties, the following facts being. 
emphasised :— 


1. The wall of the ionisation chamber 
should be comparatively thick (for 
ex. 2-5 mm.ivory) when investigating 
the distribution of intensity. 


2. Secondary radiation is of practically 
no importance when emitted from 
tissue outside a sphere with a 
radius = the distance between tlre 
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applieator and the part exposed, and 

* with its centre just between these 
two. . 

3. When treating at а distance the 


secondary filter should be placed just 
between the applieator and the skin, 
thereby giving a minimum of second- 
ary B radiation. 








EXPOSURE TABLES 


Messrs. W arsos & Sons (ELectro-Mepicat) 
Lrp., have issued an Exposure Table for 
Coolidge X-ray Tubes in card form for dis- 
tribution amongst those interested in X-ray 
technique, including radiologists, doctors and 
electrical engineers. 

Exposures are given, on the one side, for 
double coated films and on the other, for 
X-ray plates. 


FOR COOLIDGE TUBES. 


This is an attempt as far as possible to 
standardise technique in order that results 
obtained may be made comparative. 

The exposures are based on a subject of 
average weight, and any considerable variation 
will necessitate a slight increase or decrease 
of the exposures given. 

These cards when damaged or worn will be 
replaced. 








IMPORTANT NOTICE. 


THE Авснтуев will appear in the first issue of the New Year in another 


form and with a change of name. 


This is the outcome of negotiations between the Röntgen Society and the 


Codneil of the D. A. R.P. regarding an amalgamation of the respective Journals. 
The Editor has pleasure in announcing that from January, 1924, the ARCHIVES 
will assume the name of Tue Ввгтіхн Journan or RApioLoav (formerly the 
Archives of Radiology and Electrotherapy). 

“The Journal of the Réntgen Society” will in like manner become the 
British JourNAL or Карлогову, Вохтаех Зостету SECTION. 

The two Journals will be published separately, each maintaining its 
individuality. Тһе Arcutves will be altered in size of page, type, etc., to con- 
-form with that of “The Journal of the Réntgen Society.” There will be a 
close collaboration by the Editorial staff of both Journals. 


It is hoped that this step will ultimately lead to complete amalgamation. 





. 
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PUBLICATIONS RECEIVED. 
Books. 


Diathermy and its Application to Pneu- 
monia. By H. E. STEWART, M.D. 583.00 
net. (Paul B. Hoeber, New York.) 

La Chronaxie chez VHomme. By Dr. 
Grorces Вооксотохох. (Masson, Paris.) 


Journals. 


L'Aetinoterapia, November 30th, 1923. 

Archives Ф Electricité Médicale et de Physio- 
thérapie, November, 1923. 

Archivio Italiano di Chirurgia, November, 
1923. Parts 2 aud 3. 

Bulletin et Memoires de la Société de 
Radiologie Médicale de France, November, 
1923. 

Bulletia Officiel de la Société Francaise 
d'Electrotherapie et de Radiologie, October, 
1923. | 

Journal of Bone and Joint Surgery, October, 
1923. 

Jonrnel of Laryngology 
December, 1923. 


and Otology, 


Journals—continued. 


Journal de Médecine de Lyon, November 
20th ; December 5th, 1923. 


e 
Journal de Radiologie et d'Electrologie, 
November, 1923. 


Journal of Radiology, November, 1923. ' 


Kongresszentralblatt für die Gesamte Innere 
Medizin und ihre Grenzgebiete, November 12th, 
19th, 26th ; December 3rd, 10th, 1923. 
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X-RAY AND CLINICAL FINDINGS IN NORMAL CHEST OF 
CHILDREN, SIX TO TEN YEARS. 
NATIONAL TUBERCULOSIS Associations MEDICAL RESEARCH. 


Tur, National Tuberculosis Association some time ago began a new and 
important phase of its work in an attempt to increase the quantity and 
character of research work in problems related to its own field in the United 
States. For this purpose it appropriated $20,000 and appointed a small 
cómmittee, composed of Dr. Wm. Charles White, Medical Director of the 
Tuberculosis League of Pittsburgh, Dr. Paul A. Lewis, Director of Laboratories 
of the Phipps Institute, Philadelphia, and Dr. Allen K. Krause, Director of 
Kenneth Dows Research Fund, Johns Hopkins Hospital, to expend these funds 
to the greatest advantage. 

This committee decided that the best use of these funds would be in 
assisting researches already under way that held the greatest promise of 
increasing the practical knowledge of physicians dealing with tuberculosis. 
This, they considered, would bring the greatest help to those suffering from 
tuberculosis, and the greatest boon to the public from whom the funds were 


collected. This plan has been carried out in co-operation with the universities. 
e 
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One of the researches was an effort to establish the X-ray and clinical 
findings in the chest of a normal child up to ten years of age. For this problem 
the National Tuberculosis Association nominated the following groups of 





roentgemologists and clinicians: s 
Dr. Н. К. Pawcoasr and Dr. Н. В. М. Тамо (University of 
Pennsylvania). . 
Dr. Е. Н. BAErzER and Dr. С. В. AvsrgIAN (University of Johns 
Hopkins). j 


K. Dunnam and Dr. К. D. DrackraN (University of 
Cincinnati). 
The signed reports of these physicians is here presented in two sections, 
with the hope that they may promote a discussion which will be fruitful in 
establishing the truth in these two fields. 


ANICAL FINDINGS IN THE NORMAL CHEST OF THE CHILD. 


Repcrt of the Clinical Division of the Committee on Medical Research of the 
National Tuberculosis Association. 


Tre X-Ray AND C 


The value of roentgenography in determining the presence of pulmonary 
disease has long been recognised. Studies to determine the roentgenograms 
of various pathological lesions of the lung have been almost without number, 
yet much difference of opinion exists in the interpretation of findings, largely 
because no satisfactory observations have been made establishing the varia- 
tions that may occur in the normal. To one observer shadows noted are 
indicative of disease ; to another they are not evidence of a patholegical 
process: toone they represent lesions of clinical significance; to another they 
suggest changes of no moment. The realisation of this unsatisfactory state of 
affairs was widespread, but it remained for the Research Committee of the 
National Tuberculosis Association seriously to consider it and to set about to 
correct the shortcomings. : 

In the spring of 1920 that Committee called together the collaborators in 
this work and instructed them to set about in ways of their own choosing to 
solve the problem, extended to them a financial grant, and in order that the 
problem might be a very definite one, asked that the immediate study be 
limited to а consideration of ¢he chests of normal children between the ages of 
six and ten years. The work was begun promptly, and a preliminary report 
was made at the annual meeting of the Association in May, 1921. The 
findings at that time were incomplete, and because of the then limited obser- 
vations no very definite conclusions were drawn. However, the practical need 
of a solution of the problem was apparent. Study was continued throughout 
1921 and the first four months of 1922, and the data independently assembled 
were jointly discussed to evaluate them. Although each pair of workers 
carried on its investigations without inter-group consultation, although each 
approached the subject from a different angle, and when first met held views 
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apparently not altogether in accord, it was agreeable to find that an exchange 
of conclusions disclosed almost an unanimity of opinion. The findings of these 
are presented to 





six observers—three clinicians and three roentgenologists 
you fór your consideration :— 

Theoretically, the normal child is one of ideal height, weight and develop- 
ment for his age, without subjective or objective evidences of deformity or of 
disease, and without residual changes due to antecedent pathological processes. 
Practically, a normal child is one of average height, weight and development 
for his age, Symptom-free and without signs of disease. Each such individual, 
in more or less relation to his age, will have been ill more or less often, and as 
a consequence may be expected to show variations from the ideal, not because 
of present disease, but as a result of residual changes that persist. An appre- 
ciation of these facts makes it apparent that the findings, clinical and 
roentgenographic, in normal children as we meet them will vary greatly from 
any fixed standards and still must be considered as variants of normal. 

The clinical data dealt with in this report were obtained by careful ехат- 
ination of apparently healthy children between the ages of six and ten years. 
All children who showed signs of disease were excluded from the series. 
Individuals from various strata of society, foreign and native born, residents 
of urban*and of rural communities, school children and children residing in 
institutions, ehildren exposed to tubereulosis and some without a history of 
such exposure, children with and without a history of previous infectious 
diseases, all symptom-free, and of an approximately normal height and weight 
for their ages, were studied. А history of each individual was recorded, and 
in making the examinations of the chest care was always observed to have the 
chil relaxed and to see that no cramped or unnatural posture was assumed, 
for, as ів well known, faulty position may lead to findings that cause con- 
fusion in interpretation. In addition, a tuberculin test was made on every 
child. The elinical data were then assembled, and after the roentgenologist 
had interpreted his plate independently the clinical and roentgenograplhic 
findings were correlated. 

In all over 500 children were thus studied, and as a result some very 
definite conclusions seem warranted. 

As in the adult, so in the child vocal fremitus is more marked over the 
right upper chest than over the left. 

It is generally stated that the percussion note elicited over the lungs of 
normal children within the age limits under consideration is fuller, more 
tympanitic, of higher pitch and more resilient than that noted over those of 
adults, and that frequently the tympanitic quality is quite outspoken, especially 
over the lower lobe of the left lung. Although in general our observations 
confirmed this view, we have been impressed by the fact that in an appre- 
ciable number of such children the note obtained on percussion over the lungs 
is indistinguishable in quality from that elicited over the lungs of normal adults, 
and that the usual resilience of the note is lacking. "These findings in many 
instances have an analogue in shadows noted in the X-ray films, shadows 
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indicative of increased density along the bronchial tree, similar to those seen 
in the plates of normal adults. "This correlation of the findings on pHysical 
examination and on X-ray study is more constantly possible in studies of the 
upper half of the chest. When minor changes, similar to those discoveréd by 
X-ray examination of the upper lobes, occur in the bases, they usually escape 
deteetion on physical examination. In those instances in which no shadow is 
found to explain the deviation of the note from the generally accepted one, it 
is our belief that the lack of resilient quality may be due to a decreased 
elasticity of the chest wall. 7 

The so-called tympanitie quality of the percussion note over the left base 
may be inereased, decreased, or be entirely lacking, depending upon the degree 
of distension of the stomach or colon, the curvature of the spine, and may 
likewise vary with the position of the diaphragm or with the posture of the 
child during the examination. The note over the upper thorax is often the 
same on the two sides. Kronig’s isthmus averages 5 to 6'5 em. in width. 
The lower margins of the lungs posteriorly are at the level of the tenth or 
eleventh rib and descend from 1°5 to 3°5 em. during forced inspiration. 

A just detectable diminution of resonance over the apical regions is of no 
significance unless associated with a modification of the breath sounds in those 
areas or with other abnormal auscultatory findings. У 

Го `s generally accepted that normally in childhood the breath sounds have 
а harsh, sharp character, with expiration longer and better heard than in the 


Ф 


normal adult. This so-called puerile breathing is physiological, and though · 


it may seem trite, let it be emphasised that this exaggerated vesiculo-bronchial 
respiratory murmur, especially well heard in the areas overlying the great 
bronchi (/.0., anteriorly at the level of the first interspace and the second*rib 
just lateral from the sternal margins, and posteriorly, particularly on the right 
side, at the level of the second to the fourth spine) is often incorrectly inter- 
preted as evidence of pulmonary disease. An auscultatory finding that has not 
been pointed out, or at least has not been emphasised, has come forcibly to 
our attention in carrying out this study. Just as the full, deep note or higher 
pitch characteristically elicited by pereussion of the child’s chest is often 
replaced in health by a note more like that produced when one percusses the 
normal ehest of an adult, so on auscultation of a child’s normal lungs the 
exaggerated or puerile breath sounds may be laeking, and instead the so-called" 
vesicular respiratory murmur *characteristically present in adult life is heard. 


This Епа па, regarded by us as a physiological variation, has been noted ав: 


early as the age of four years, and may perhaps occur in younger children. 
It is more readily appreciated and more often found than the variation in the 
percussion note just described. In more than 50 per cent. of the children in 
which this type of breathing was heard, examination with the X-ray gave 
findings like those obtained by a study of normal adult chests. In fact, the 
agreement of clinician and roentgenologist was so constant that we have come 
on the basis of these variations to designate the chest of normal children as of 
“ puerile? or of “a 


ult" type. The essential fact to be stressed is that sos 
. 
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called vesicular respiration is heard with great frequency in normal children, 
and is to be regarded as a variation of normal and not necessarily аз an 
indication of disease. 

These variations and those of the percussion note are more generally found 
in children with a history of infections of the respiratory tract. Ҳо satisfactory 
explanation for this finding is offered. It may be due in part to altered 
resilience of the chest wall, a suggestion supported by the faet that in some 
instances in which it was noted diminished elasticity of the thoracic wall was 
apparent on percussion. It may stand in relation to variations of elasticity of 
the parenchyma of the lung. It may be due to a relative narrowing of the 
lumen of the bronchial tree. It is hardly to be considered evidence of increased 
density of respiratory tissue, for, theoretically at least, that should lead toa 
modification towards bronchial breathing. 

Concernmg the whispered voice sounds, little comment needs to be made 
other than to emphasise their loud transmission often with sibilant sounds over 
the region of the major bronchi. Auscultation of these sounds over the upper 
thoracic spine of the children has led to the conclusion thgt D'Espine's sign as 
indicative of enlarged tracheo-bronchial lymph nodes is, to say the least, of 
doubtful value. In twenty-three of the children this sign was elicited without 
other stgns o^ a mediastinal mass and without any corroborative evidence on 
X-ray examination. In three the sign could not be elicited, although from the 
X-ray plate it might have been inferred that it should be. Eustace-Smith’s 
sign 1s so generally present in normal children that it is of little or no practical 
diagnostic worth. The presence of these two signs, together with impairment 
of resonance in the interscapular region, is all too frequently made the premises 
Forza diagnosis of tuberculosis of the tracheo-bronchial lymph nodes. This is 
unwarranted, for, as indicated, these signs are unreliable evidence of a patho- 
logical condition, and the determination of a diminution of resonance in the 
interscapular region requires such a nicety of technique that even masters 
of percussion disagree as to the presence or absence of significant findings in 
this region o£ the chest. 

A year ago, in the preliminary communication to this society, we stressed 
the importance of the róle that antecedent infections might play in the pro- 
duction of areas of increased density within the respiratory tract. (Bronchial 
‘tree, parenckyma of the lungs, etc.) This fact is re-emphasised, for further 
study has established the importance of it. *Not only may recognised or 
remembered infections of the bronchi and lungs be responsible for alteration 
in these tissues, but other diseases not ordinarily considered of significance in 
this regard may be causal of such changes. For example, our observations 
indicate that after measles, pertussis or tonsillar infections, areas of increased 
density, radiating from the hilum into the bases especially, occur with great 
frequency. Such lesions generally are not discoverable on physical examina- 
tion and would be unsuspected but for the use of the X-ray. They are 
referred to in the clinical part of our joint report in order to point out the need 
ef a careful history as well as examination in all individuals, before proceeding 
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finally to interpret the findings of the roentgenologist. By way of digression, 
it may be interesting to point out the fact that though measles and pertussis 
have been known to produce lesions in the upper air passages, involvement of 
the lower tract has been considered a complication, and was thought to vecur 
only when evidences of bronchitis or of broncho-pneumonia were discovered. 
Our observations indicate that there may be a mild inflammatory process 
throughout the respiratory passages in a large percentage of the so-called 
uncomplic: ated cases of these diseases. This suggestion warrants further study 
io the infections under consideration but also other 
That such shadows, mediastinal and basal, noted in 
children who give a history of uncomplicated measles and pertussis are 
evidences of healed processes, is evidenced by the experience that similar 
shadows of like origin have remained unchanged and without the development 
of clinical symptoms in a series of children observed from three to five years. 
Such changes must be properly evaluated as indices, not of present disease, 
but of lesions past and healed; not as warrants for the diagnosis of present 
illness and the institution of treatment, but as scars of infections met and 
overcome, 

Most of the children included in this study were tested with tuberculin— 
some were given a cutaneous test with old tuberculin (P), others were tested 
by the intracutaneous method. (Craig.) 

The foregoing facts have been detailed at some length to establish the 
major thesis that, clinically, the ideal, normal child is a hypothetical 1 impossi- 
bihty. С hildren, apparently healthy, symptom-free and active, show on careful 

examination many deviations from findings, and variations that must be inter- 
od as within physiological limits of height and weight must be elastic ; 
measures of resonance and of resilience of the chest must not be rigid, and 
estimates of acoustic phenomena must permit of a range of difference from the 
ideal. These facts, clinical experience establishes beyond peradventure, and 
they suggest a corollary, namely, that X-ray examination of the chest of such 
children may be expected to show comparable deviations from a fixed ideal 


in relation not only 
infectious diseases. 


roentgenogram. 
The studies reported, fortified by past experience, warrant the following 

conclusions :— 
1. The data o 
normal c 


stained on percussion and auscultation of the lungs of 
агер slow wide variations from a fixed standard. These 
are usual and are considered to be within normal limits.. 
the changes referred to are dependent often upon 
alterations. that persist as the residua of past infections of the 
respiratory tract, it is obvious that a careful history, with special 
reference to all infections, is necessary if diagnostic errors are to 
be avoided. Even a history carefully taken is often unreliable, as 
minimal infections are soon forgotten by mauy, and among the 
unintelligent classes even more significant indispositions are not 
readily recalled. : 


variations 
2. Inasmuch 


u 
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3. Failure properly to evaluate these deviations from a fixed standard 

* мій often lead to the un warranted diagnosis of disease and to even 
less justifiable treatment. 

4. With a proper appreciation of the widest variations that the normal 
may present from the ideal, the informed clinician is better able 

* correctly to understand the findings of the roentgenologist, and 
each, co-opetating with the other, is less liable to error. 

с 5. ТУ Еврте в sign as indicative of enlarged tracheo-bronehial lymph 
nodes is of little value. 

6. Recognition of and familiarity with the foregoing data is of cardinal 
and practical importance to every patient, potential and established. 
Without a proper appreciation of the facts set forth, no intelligent 
ditlerentiation between a normal and an abnormal respiratory tract 

can be made. 


In brief, to establish the presence or absence of disease, it is imperative 
that all data—elinical, laboratory and zoeutgenopraphio—mast be evaluated 
. and correlated, and that no one fraction of the evidence be stressed to the 
exclusion of the others. 
(Signed) С. R. AUSTRIAN. 
H. В. M. Lanois. 
May 6th, 1922. Кеххетн D. BLACKFAN. 


THe X-ray AND CLINICAL FINDINGS IN THE NoRMAL CHEST OF THE CHILD. 


е ~ • er d . . . 
Report of the X-Ray Division of the Committee on Medical Research of the 
National Tuberculosis Association. 


It is generally conceded that one of the most important factors in accurate 
interpretation of the appearance of morbid processes in the roentgenogram of 
the thorax is a thorough familiarity with the normal and variations therefrom 
within normal limits. With a full realisation of this in vie w, the National 

e Tuberculosis Association, in 1920, appointed a committee, comprising three 
roentgenologists and о internists, to p a study of che normal chest of 
the child between the ages of six and ten years. This group was instructed 
to work in co-operation and to make a report of their investigations before the 
Asscciation when their studies were comple ted and their conclusions reached. 
The members selected for the committee were Dr. H. Kennon Dunham. of 
Cincinnati, Dr. Frederick H. Baetjer, of Baltimore, and Dr. Henry K. Pancoast, 
of Philadelphia, to act in the capacity of roentgenologists and to work in co- 
operation with the respective internists in the same cities, Dr. Kenneth Black- 
fan, Dr. Charles R. Austrian and Dr. H. R. M. Landis. Each group of two 
was to work independently until а satisfactory number of individuals were 
examined, and the entire committee was then to meet and draw their con- 
clusions tor presentation. It was to be the duty of the internist in each group, 
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by care‘ul clinical study. to select as nearly normal children as possible for 
examination by the roentgenologist. The entire procedure was to be*carried 
out with strict co-operation between the two members of each group. 

It was soon realised by the X-ray members of the groups that an attempt 
to describe a normal chest was practically impossible. Their endeavours 
soon began to centre around the description of a theoretical normal wxh wide 
variations, that would serve as a basis for the interpretation of abnormal 
appearances and tend to preclude the possibility of erroneous diagnoses being 
based upon faulty interpretations of hilum shadows, trunk shadows, and linear 
markings more or less altered in appearance by the frequent respiratory 
infections of children. They realised that herein had existed the greatest 
sourze of error in interpretation, and no doubt the Association had this same 
thought in mind when the committee was appointed to take up these in- 
vestigations. Errors in interpretation have been made chiefly in connection 
with tbe diagnosis of pulmonary tuberculosis. 

It was the consensus of opinion that children are probably more apt to 
show definite X-ray evidences in the hilum and trunk shadows of simple as 
well as serious respiratory infections than adults. Practically all children of 
the ages of those examined have had at one time or another one or more 
respiratory infections, especially measles and whooping cough, that *are likely 
to produce very apparent changes in the shadows mentioned, and which will 
remein distinctly visible for a variable period of time. These apparent 
deviations from th 
may be the harmless results of one or more infections. No doubt such 
appearances have many times been misinterpreted as evidences of tuberculosis. 
In the conclusions reached by the committee the attempt has been made to 
preclude this possibility. 

Many of the general observations may not have been included та the 
conclusions. One of these perhaps worth mentioning is the fact that the heart 
of the child is found to extend relatively further to the right than m the adult. 

The thoroughness with which the studies were carried out may be in part 
realised from the number of individuals examined. Over five hundred children 
were selected from all strata of life, as stated in the clinical report of the 
committee, 

The groups comprising the committee met at the Phipps Institute, 
Philadelphia, March 3rd, 1922. Prior to this meeting there were misgivings 
as то the possibility of an agreement upon any very definite conclusions, 
but much to the satisfaction of all the members a definite agreement 
was reached and the conclusions were completed after а few hours careful 
deliberation. 

To zssist in a better understanding of the conclusions of the committee, a 
composite diagramatic reproduction of several roentgenograms was made. [t 
must be remembered that the three zones like the chest have thickness as well 
as length and breadth. Thus, the zones extend anteriorly and posterior ly from 
the lung root as well as laterally. . 


normal are not necessarily abnormal when observed, but: 
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CONCLUSIONS OF THE X-Ray DIVISION OF THE COMMITTEE. 


The Normal Chest—The normal chesttof the child, from the reentgenologic 
standpoint, is subject to such wide variations within normal limits as to be 
beyond the possibility of exaet description. 

Hilum Shadow. —Vhe conglomerate shadow, commonly called the. hilum 
shadow, when found lying entirely within the inner third or zone of the lung 
area, can be disregarded (or regarded as normal), except where it is made up 
of a solid mass of homogeneous shadow giving undoubted evidence that it 
represents a growth or mediastinal pleurisy. b 

Caleffied. Nodes.—Calcified nodes at the root of the lung, without evidence 
of lung disezse, are of no significance except as a possible evidence of some 
healed inflammatory condition, possibly but not necessarily tuberculous. They 
are a common finding in normal chests. 

Density and Thickness of Trunk Shadows.—I\n the normal lung the bronchial 
trunk shadows are not visible in the extreme apical regions. For convenience 
of description. the remainder of the lung is divided into three vertical zones, 
extending outward from the lateral border of the spinal Shadow to the lateral 
chest border. 

Thesinner zone contains the root shadows. 

The mid zone contains the trunk shadows, gradually fading out into their 
final subdivisons. 

The peripheral zone contains radiating lines from these and fading off 

beforé the periphery is reached. 
. Where, ir the mid zone or peripheral zone, these shadows do not disappear 
in the characteristic fashion described, the appearance may be evidence of a 
variety of conditions, past or present, of an inflammatory nature or otherwise. 
It may accompany a tuberculous process but it is not necessarily indicative of 
tuberculosis. 

Improper or Misleading Terms.—Vhe use of the term “ peribronchial 
tuberculosis" and “ parenchyma tuberculosis " is not to be recommended in 
the interpretation of roentgenograms of the chest. Until corroborated by 
laboratory or clinical findings, the use of the terms “active ” and “ quiescent ” 
should not be definitely applied to evident lesions demonstrated on plates. 


(Signed) Henry K. Рахсолхт. 
KENNON DUNHAM. 
May 6th, 1922. F. H. BAETJER. 
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BARIUM PLASTER WALLS FOR X-RAY TREATMENT CUBICLES. 
By A. E. Bancray, M.A., М.О. (Canta), D. M.R.E. (Cantab). 
So many enquiries have come through as to the barium plaster which we' have 
‘employed instead of lead for making X-ray-proof cubicles in the new depart- 
ment in this hospital, that I thought it would be worth sending а note*of the 
composition of the plaster, which we arrived at by various experiments. I 
believe the idea emanated from America, but to whom the credit is due I do 
not know. ' 
Composition. 


1. Commercial barium sulphate, 1 part by bulk. 
2. Portland cement, 5 55 
3. Sharp well rur sand, - зі 


Mix l and 2 thoroughly when dry. апа then add the sand and turn over 
thoroughly three times when dry and three times after the water has been 
added. 

Apply the coat of plaster half an inch thick and “rough render." The 
second coat can be three-eighths of an inch thick or more, which is trowelled 
off and finished with Keene’s, or Parian, cement. The finished coat comes to 
seven-eighths of an inch thick, and tested with radium is equivalent to 3°5 mm., 
and а maximum of 45mm. of lead. The plaster has been applied on both 
sides of the Suites and the radium test gave an average of 85 mm. of lead. 

It is inadvisable to plaster on to wood owing to the shrinkage. "Опт 
partitions are made of Jabez Thompson's wood-brick, which is light, prac- 
tically sound- and fire-proof, and makes an excellent key for the plaster: 

As to the cost—commercial barium is less than half the cost of lead* per 
ton, and, of course, there is no difficulty in applying. It seems to make an 
extremely satisfactory job. 

I am indebted to Dr. Arthur Burrows, of the Manchester Radium Institute, 
for testing the walls, and to Mr. C. R. Fryer, Clerk of the Works, Manchester 
Royal Infirmary, for the experimental work, and he will be pleased to answer 
any enquiries. 








A HITHERTO UNDESCRIBED BONE IN THE TARSUS. 

By Percivat D. Cameron, M.D., Radiologist to the Dunedin Hospital, N.Z. 
Тніх bone was found in the foot of a male, wt. 24. It had been present from 
birth and formed a distinct projection on the inner side of the foot, lying in 
the споје between the scaphoid and internal cuneiform bones. In the same 
foot there was a quite definite tibiale externum lying in close contact with the 
head of the astragalus, between the scaphoid and the sustentaculum tali. 

Neither of the exira bones was present in the foot of the opposite side. 
The radiological appearances suggest that the undescribed bone is con; 
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nected more particularly with the scaphoid, and apparently distinct articular 
facets dre present at their junction. 

The X-ray plates were referred to Professor Gowland, of the Otago 
University, to whom I am indebted for the following remarks and for most of 
the references :— 

“Extra bones in the carpus and tarsus have attracted а considerable 
amount of attention of late. A bone of this kind, which would seem to belong 

* to the tarsal seaphoid, and which does not appear to have been previously 
described, is then of particular interest. à 

“ The tarsal scaphoid is usually said to consist of a body—corresponding to 
the os centrale of lower vertebrates—and a tuberosity, the morphology of 
which is uncertain. Manners Smith considers that the tuberosity may consist 
of three elements :— 





“1. An apophysial element, which is merely an outgrowth from the body. 


“2. An epiphyseal element, corresponding to the navieulare secundarium 
of Gruber. 
. “3. А sesamoid element, developed in the tendon of the tibialis posticus, 


producing the tuberosity proximally, and probably corresponding 
• tothe tibiale externum of Pfitzner. 


“ Мау it not be the case that the new bone described in this paper is the 
apophysial element of Manners Smith? А possible alternative explanation is 
‘that jt represents the os paracuneiforme of Dwight, concerning which I am 
unable to obtain information. 

Тһе occurrence of separate ossicles belonging to the scaphoid is not 
suppérted by zhe mode of ossification usually described, če., from a single 
centre about the fourth or fifth year. According to Hasselwander, however, 
the ossification may begin at two or more points, which soon coalesce, and 
V. Bardeleben describes two primary centres—one occurring later than the 
other—followed at puberty by an epiphyseal centre.” 
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A SEPARATE CENTRE OF OSSIFICATION .FOR THE TIP OF 
THE INTERNAL MALLEOLUS. 5 
Ву Н. А. T. Калтввакк, M.S, F.R.C.S. 


Tue condition indicated in the title of this brief communication seems to be 
one of extreme rarity. It is certainly unknown to several radiologists of 
great experience. Sir Arthur Keith, who kindly examined the radiograms of 
the cages reported below, admitted that he had never met with a case; he 
allows me to add that he is unable to offer any morphological explanation of the 
condition. In Gray's" Anatomy” it is referred to as occurring “occasionally,” 
while Cunningham says, “Lamberty notes the occasional presence of an 
accessory nucleus in the malleolus” of the tibia. Several text books of 
anatomy make no mention of the condition. Poland, in his work on 
“ Traumatic Separation of Ертрћухев " (p. 825), writes: 7" Béclard has once seen 
and described a special centre for the internal malleolus,” but he (Poland) had 
never seen опе. , 

The above facts make it all the more extraordinary that the writer should 
have come across three instances of this unusual ossification, and these 
withm a period of three months. It is possible that when met with, the 
separate ossific centre has been regarded аз a/sesamoid bone, while sometimes, 
perhaps. a fracture has been diagnosed. We have no knowledge as to 


whether this separate piece fuses with the rest of the epiphysis or not, though ' 


it is highly probable that it does. If it does not invariably do so, the medico- 
legal importance of the condition is much increased. . 

Further information is required as to the frequency with which the sepárate 
ossicles oceasionally found in the feet fuse with an adjacent bone. Some 
certainly do ; others, as a rule, do not, while vet others may or may not fuse 
with another bone. With regard to the os tibiale externum, for instance, 
there seems to be uncertainty as to its fate. The general radiographic ap- 
pearance of this ossicle, as to shape and relation to its parent bone 
(navicular), is very similar to that seen in the radiograms accompanying this 
article. The majority of the cases met with have certainly been in children, 
but that this piece of bone may remain separate throughout adult life is an 
undoubted fact. We have radiograms of a man of about 50 with very 
large tubercles of the navieflars in both feet. On one side the tubercle is 
separate from the rest of the navicular, while on the other the tubercle is 
continuous with the rest of the bone. "The outlines of the two bones are so 
alike that one 1s tempted to say that an os tibiale externum had existed on 
both sides but had remained separate only on one. 

То return to the three instances of abnormal ossification of the internal 
malleolus : in each case the patient was a girl; all were seen about the age of 
ien years; in each the condition was bilateral. In one symptoms referable to 


the malleolus followed a kick on the ankle. In two the radiograms were ` 


taken to show the foot rather than the ankle, but, even so, there can be по 
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doubt as to the presence of a separate centre of ossification for the tip of the 
internal malleolus on both sides. In two there is some difference in the size 
of the ossific nucleus on the two sides. 

All who have kindly examined the radiograms agree that a diagnosis of 
sesamoids 18 out of the question in these cases. 

Two of the cases complained of pain, tenderness and swelling in the region 

eof the tip of the internal malleolus on one side only. "These local signs 
rapidly disappeared with rest. It is extremely improbable that the signs had 
any connection whatever with the presence of an abnormal centre of ossi- 
fication. They were regarded as evidence of a mild teno-synovitis in the 
sheath of the tibialis posticus tendon. 

The writer is greatly indebted to Dr. Bertram Shires, who took the radio- 
grams of the first case, for much information and assistance. Brief notes of 

„„Еће cases are appended :— 

Case 1.—D. G., girl, 10 years, Seen at the Hospital for Sick Children, Great Ormond Street, 
in February, 1922, complaining of pain in the right ankle, dating from a kick by another gir! 
five months previously. Flat feet. Puffiness and tenderness below R. internal malleolus. 
"Plaster cast in inversion for six weeks, when all local signs had disappeared. Special boots 
ordered. Хо return of symptoms since. X-ray, taken by Dr. Shires, shows separate centres 
of ossification for the internal malleoli. 

Case 2.— Miss J. O., aged 10 years; seut to me by Dr. Jeffreys, of Southampton, in March, 
1922, complaining of pain in ankles during last two weeks. Pain had been severe enough to 
make her сту. Severe flat-foot with great prominence of the navieular bones in both feet. В. 
foot: tenderness just behind navicular tubercle. L. foot: tenderness behind, below and in 
front of internal malleolus. Contraeture of calf with equinus on both sides. X-ray: 
separate centre for tip of internal malleolus in each leg. Treated by tendon slide of tendo 
Achiileg, wrenching and plaster casts on both sides. Tenderness іп В. foot disappeared witli 
a few days rest before operation, while tenderness of L. ankle had disappeared after the foot 
had been a month in plaster. 

Case 3.—Miss К.М. W., aged 10} years, a patient of Dr. Andrew, of Exeter, was seen in 
April, 1922, complaining of L. ankle going over. No pain. Spasmodic flat-foot both sides. 
No tenderness of ankles. X-ray: separate centres of ossification both internal malleoli. The 
oval dense spot seen in the astragalus is actually in the substance of that bone. 








FIBROCYSTIC DISEASE OF THE UPPER END OF THE HUMERUS. 
Ву C. P. б. Waxerey, F.R.C.S. (Eng.), Assistant Surgeon and Teacher of Clinical Surgery, 
King’s College Hospital, London. 

Етвкосуятис disease, or osteitis fibrosa cystica, has of recent years become more 
definitely known to the surgeon and radiologist, although, as far back as 1877, 
Virchow described a cyst in the upper end of the humerus, and because he 
found cartilage in the bone he ascribed the condition to the breaking down of 

an enchondroma. 
Tt is well known that bone cysts may ре single or multiple, and that they 
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more frequently occur in the long bones and more rarely in the sma]l bones 
and in the skull. Silver, in 1912, collected together ninety-seven cysts of bone, 
and he found that the distribution was as follows:— 





SITE. NUMBER. SITE. NUMBER. 
Femur 31 Caleaneum 2 А . 
Humerus 25 Radius | 1 
Tibia 15 Carpal Scaphojd | 1 
Phalanges T Metacarpal 1 
Fibula 6 Astragalus 1 
Claviele 3 Metatarsal 1 
Ulna 2 Pelvis 1 





Elmslie, in 1912, described three cases of cysts of Ше upper end of the * 
humerus; in each case a. fracture had occurred at the site of the cyst ; in two 
of the cases the fracture was produced by a fall, in the third it was produced 
by tarowing an india-rubber ball. * 

“he history of the case Т am about to describe is as follows :— 

G. R., a boy, aged 16 years, came up to King's College Hospital, in 1915, complaining of 
pain in the right shoulder joint, especially while drilling. There was no history of trauma. 
On examination, the movements of the shoulder joint were full but not quite free. The upper 
end cf the humerus was distinctly enlarged but not tender on pressure. А diagnosis of myeloma 
or fibro-eystic disease of the upper end of the humerus was made. А skiagram was taken 
(Fig. 1.); it shows a definite cyst of the humerus close to the upper epiphyseal line. ‘The 
epiphysis appeared normal, but there was a very thin laver of bone between the cyst and the 
epiphysis. The skiagram having confirmed the diagnosis of cyst, an operation was decided upon. 
The apper end of the humerus was exposed through a curved incision over the anterior surface 
of the bone. The humerus was exposed between the deltoid and pectoralis major muscles; the 
bone was very expanded and quite thin; an opening was made and a clear fluid containing 
cholesterin was evacuated. ‘his fluid was sterile on culture. The cyst wall, which appeared 
perfectly smooth, was carefully curetted with a sharp spoon. The pectoralis major and 
deltcid muscles were united over the hole in the bone and the wound closed. The arg was 
bandaged to а splint in the abducted position. The wound healed per primam, and skiagrams 
were taken at different intervals after the operation. 

The cyst wall was examined microscopically and was found to consist of fibrous tissue. 
There was no sign of cartilage or giant cells, The small piece of bone that was removed showed 
absorption by osteoclasts and a thin layer of osteoid tissue. After six weeks the boy left 
London, and owing to active service I lost sight of him, but I heard in 1918 that he had joined 
the ermy. In 1921 I found that he was working in Ireland, and he came over to see mein 
June, 1922, just seven years after his operation. He ha4 perfect use of his arm, and except for 
his szar there is no. difference between the two arms (Fig, 5). The skiagram (Fig. 6) shows 
complete restoration of the upper end of the humerus, and it is ditlicult to believe that there 
ever had been a cyst present. He is working as an engineer, and usesa heavy hammer daily 
without any effort or distress. 

Many theories have been put forward as to the causation of simple single 
cysts of. bone, such as occur in the upper end of the humerus. For instance, 
they bave been ascribed to homorrhage, or resulting from alteration, т 
myclomata. e 


5 К 3 i 'uorjv dedo 920584 
потувавдо ледув цупош ouo ‘erer пп UL помаку ureigeppiG—'6 ‘ply 'eror ‘Aep *eurieum jo puo ләййп оца jo 3840 эдтацер Surmoyg—T "DIA 





"uorje1edo лә}ув SYJUOUL JV V рив ом) пән тпл 


"рог 





au, 


"подо 0) Sutuur 
"потувлздо ладів 


Seq 9133948 94 Jo арія 193no әцу по опод зовашог 
вцупоц омӯ ‘стт "Атар ur. моҳ uei wpqs--- e "DIT 








"j98dga1 Аладо ш emou здвэе ouoq 


ы . У С oa ^ £u € c] 
әцу, 'поделодо 1937€ нлюо А подов пән} 8плашиц Jo URISRIYQ—'9 “OLA полу saved полов ysnl 2261 'eunf* пт поеме 


"потвлодо оцу JO әзер eun 
j13uon*d Jo qduiSojouq—' о "Я 





ARCHIVES OF RADIOLOGY AND ELECTROTHERAP). 249 


Elmslie, in an up-to-date and classical article in 1914, to which we can add 
practically nothing from recent investigations, comes to the conclusion that, 7 It 
must be confessed that the present state of our knowledge of the pathology of 
bones is not such as to enable us to classify properly these fibro-cystic diseases. 
It would perhaps be better to state frankly that we cannot decide whether they 
are one disease or several; whether they are of the nature of intlammatory 
proce$ses or new growths, or simple instances of disordered bone-growth: and 
be content with a statément of their clinical characteristics and their patho- 
logical characters, as far as these have been ascertained. For this reason the 
names, simple cyst, fibrous osteitis, fibro-cystic osteitis, myeloid cyst, etc., are all 
open to objection, inasmuch as they assume in some way cr other that the 
nature of the process is understood. If we call the condition, or conditions, 
fibro-cystic disease of the bones, we make no such assumption; and we fall in 
with the system which has been adopted in other organs in which obscure cystic 
changes oceur." 
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A SIMPLE METHOD OF TREATING SUPERFICIAL LESIONS OF 
THE PERINZEUM AND INTRA-PELVIC CONDITIONS FROM BELOW. 
By Mavrice RJ. Haves, F.R.C.S.I. 


Professor of Ma:eria Medica and Therapeutics, University College, Dublin; Radiologist, Mater 
Misericordiae Hospital, Dublin. 


Ir is not so simple as it would on first consideration appear to be to obtain 
ready access to the perineum, and at the same time to place the patient in a 
position of comfort on the couch without risk of the high tension current 
sparking to the limbs. ' 

When the patient lies on one or other side with the thighs flexed on the 
abdomen, the buttocks are not separated sufficiently to make access easy, and 
with all types of tube stands the tube terminals lie too close to the limbs, or 
to the top of the couch, to facilitate accurate focusing. 

There is no danger of sparking to the body if the patient lies prone. but 
as m this position the limbs are fully extended, and the buttocks are in close 
contact, obvious difficulties are apparent, not the least ої which is respiratory 
embarrassment, more especially with elderly patients. No doubt the perianal 
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region is accessible for the treatment of pruritis ani, but. because the lower 
limbs Пе so closely together it is impossible to irradiate the perineum, satis- 
factorily if there be associated eezema of this part. 

Tbe recumbent position with the limbs apart is suitable for the treatment 
of pruritus vulve, ete., but here again the perineum, which may require ireat- 
ment, can be reached only with difficulty, and the perianal region is 
inaccessible. у 

With most types of tube stands there is little danger of * shorting” to the 
patient's body if we employ the Trendelenburg position, but here also diffi- 
culties are confronted. This is a very uncomfortable position, more especially 
for those whose joints are stiff, as is frequently the case with elderly patients. 
In my experience males find the Trendelenburg position intolerable. 

Doubtless other radiologists have experienced similar difficulties in treat- 
ing this region, but I have found the following solution of it to be so simple 
and sc satisfactory that it appears to me to be worthy of note. It consists of 
an ordinary board fashioned like a lavatory seat, but having a circular opening 
four inches in diameter, which I place across the end of the frame of my 
radiographic couch, «ће top of which latter ean be easily lifted off. The couch 
I use is the War Office pattern universal X-ray couch, supplied by the 
Medical Supply Association. In this couch the tube box has longitudinal, 
transverse, vertical and rotatory movements, with simple devices for carrying 
filters, lead glass nozzles of various sizes, and a pastile holder, and it 1s 
capable of very easy adjustment in all directions. 

Waen the patient is seated, the anal region, the perineum, or the vulva 
may be readily exposed. There is no risk of sparking to the patient’s limbs, 
and there is no discomfort. А small opening im the seat is essential because 
it helps to keep the buttocks separated. . 

This position is so comfortable for the patient, and so simple and satis- 
factory in the treatment of superficial lesions of this region, and also of the 
deeper intra-pelvic conditions such as myomata, carcinoma, and enlarged 
prostate, that I am encouraged to describe it for the benefit of others who may 
possibly have had to encounter difficulties like mine. . 

І venture to suggest that manufacturers might with advantage consider 
the advisability of fitting a bevelled circular detachable piece into the tops of 
their couehes at one end to serve the purpose which I have described. This 
would obviate the necessity of removing the top of the couch. 

The accompanying photographs of my adaptation will illustrate the idea. 
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ACTA RADIOLOGICA. 


Published by the Societies for Medical Radiology in Denmark, Finland, Norway and Sweden. 


Editor: Gösta FonssELL, M.D., Stockholm. 


The following are the authors! abstracts of the articles of No, 3, Vol. T, 10th April, 1922 :— 


Comparative Researches проп the Motility 
об the Stomach.— Ove Wrssixa, Copenhagen 
(Acta Radiologica, V ol. I, Fasc. 3, pp. 243-261). 
—The majority of normal stomachs empty 
within a lapse of time varying between two 
and three hours after the opaque meal, and in 
the majority of cases the barium gruel passes 
through the stomach somewhat more rapidly 
than the bismuth gruel. 

The normal stomachs are far from always 
having a duration of evacuation approxi- 
mately constant after the opaque meals, aud 
the variations may allow of one or several 
hours. 

There appear to be certain stomachs, normal 
in other Tespects, which possess an astonish- 
ingly irregular motility. 

The conditions of the motility of the stomach 
have been, besides, examined in 217 patients 
suffering from various complaints of the 
digestive canal: the examinations were made 
either six hours after Kemp's test meal, or 
five hours after the ingestion of barium gruel 
(with 150 grammes of sulphate of barium), 
A retention ої the barium after five hours 
ought probablv to be considered as a mani- 
festation of a motor incompetency, and for 
this reason the author recommends making 
the radiological examinations of the motility 
five hours (and not six) post cenam. 

It is shown from the above-mentioned in- 
vestigations that the clinical method is that 
which gives the most exact information, for in 
almost all the pathological forms there was а 
much greater number of clinical retentions 

-than with the barium gruel, whilst, to make 
amends, the radiological retention appears to 
be of considerably more importance when it 
does exist. The radiological test cannot, how- 

ever, entirely substitute the clinical method, 
but the two tests can complete each other, for, 
by employing both, an increase in the duration 
of the evacuation is found more often than 
when only one ef these methods is used. 
Theradiological tests have nothing“ specific” 


> 


in the sense of their furnishing particular e 


diagnostic information in certain gastric com- 
plaints, e.g., the ulcer. 

A retention of the barium for twenty-four 
hours (pseudo-retention) may exist without 
there being any uleerous or cicatrical changes 
at the level of the pylorus; thus, for instance, 
in the atony and the ulcers of the body of the 
stomach. 

In gastrie ptosis, neither the low position 
of the stomach nor an atonie condition of the 
organ, nor both these factors combined, appear 
to have a cardinal influence on the duration of 
evacuation. . 

The “paradoxical” retention is of по 
essential importance for the diagnosis of the 
duodenal ulcer. 


Clinical Examinations of a Four Hours 
Roentgen Retention.— Tu. Eiken, Copenhagen 
(Acta Radiologica, Vol.I, Fasc. 3, pp. 262-265). 
--Оп comparing the different groups, it may 
be said, as a general rule, that the further away 
the disease is removed from the stomach the 
less із the influence cn its emptying capacity, 
and we come nearer and nearer to the con- 
ditions which we find in the normal digestive 
canal. 

As a result of the examinations the author 
ventures to say that, in a four hours’ roentgen 
retention we have a delicate test of the emptying 
capacity of the stomach, a test which, however, 
must always be judged in association with the 
other clinical findings. 

The examinations are steadily continuing, 
and will jater be brought forward on a broader 
basis and in a much more fully worked-out 
form. 


Roentgen Examination of Ileocecal Tuber- 
eulosis with Special Reference to the so- 
called Stierlin Sign.—P. Fieminc MÖLLER, 
Copenhagen (Acta Radiologica, Мої, T, Fasc. 3, 
рр. 266-273).—The so-called Є Stierlin Sign ” 
in ileocecal tuberculosis has not the creat 
diagnostic value which Stierlin has ascribed 
to it. 

The roentgen picture ої ileocwcal tuber- 


It is certainly a relative rarity. 
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culosis, and the other tumour producing com- 
plaints in the ileocecal region, commonly 
corresponds to the well known picture of other 
tumour formations in the digestive tract, and 
has as diagnostical sign-marks :— 

(1) A pathological diminution of the shadow 
of the eweum-ascendens. 

(2) Ап abnormal shape and contour of it, in 
analogy with the shadow defects in cancer 
ventriculi. 

(3) An inexpansibility and stiffness of the 
intestine wall. 


The Niche Symptom in Carcinoma Ven- 
triculi. — AKE AkeERLUND, Stockholm (Acta 
Radiologica, Vol. I, Fasc. 3, pp. 274-283).— 
The internal treatmeut of niche-formed gastric 
ulcers, whieh is being ever more and more 
employed, brings increased responsibility (in 
its train) for the roentgenologist in the inter- 
pretation o? verified gastric niches. 

According to a report on the rather sparse 
X-ray literature appertaining hereto, over 
seven cases of niche-formed carcinomatous 
gastric ulcers are recorded, which during the 
period of a few years have come under observa- 
tion. In three of these cases the correct 
diagnosis was made at the first roentgenological 
examination; ina further two it was expressly 
stated that careinoma could not be precluded. 

Tt can happen that the determination of 
acidity in niche-formed cancerous ulcers gives 
normal values. The presence of niches in 
older, hitherto healthy-stomached persons is 
to be interpreted as a serious warning; a 
typical niche localisation is also suspicious of 
carcinoma. 

The tracing of a hard, stiff, wall- or plateau- 
like infiltration in the neighbourhood of the 
niche—which infiltration can now and again 
appear more distinctly on the plates that 
have been taken from direct compxession— 
strengthens one in this suspicion. In un- 
certain cases a speedy control examination 
should not be neglected. 


The Topographical Conditions of the 
Interlobular Fissures of the Lungs. — 5. 
Krevzeuces and О. SCHUMACHER, Wien (Acta 
Radiologica, Vol. I, Fase. 3, pp. 284-307).-— 
ТЕ we summarise the most important ex- 
periences from our investigation, we arrive at 
the following :— 

'The median interlobar fissure is triangular 
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in shape, with dorsal, short base and ventral 
apex. The surface is anteriorly and laterally 
steep and convexly curved in the same direc- 
tion eranialwards. . 

The lateral border or the median interlobar 
incisure (fissure-inlet) is forwards descending, 
frequently adherent medially. It presents the 
form of a recumbent 5, but is also curved in 
conformity with the thoracic curve. 

The posterior border or section-line with 
the principal fissuré represents the cut of the 
middle lobe wedge, and lies tranversely in the 
transverse section of the body. But this line 
is often not to be seen on the floor of the 
fissure, as parenehymatie or pleural bridges 
extend from the posterior lobe to the middle 
lobe. 

The medial border forms the pleural sac 
from the superior lobe to the middle lobe. 
It is very variable, and thereby also the so- 
called depth of the fissure. 
sagittal direction, and can reach to the medial 
anterior border of the lung. 

The fissure is so located in respect to the 
hilus that its most posterior and medial point 
lies exaetly opposite to the so-called depth of 


It always lies in 


the fissure, hence the “ hilus near point." • ће 
level of the fissure is between the hilus centre 
and the lower margin of the hilus. . 
The principal fissures show right andeleft 
differenees, both in regard to the direction 
of their course, the curve of their surfaces, the 
height ої their dorsal portions, and the section 
of the the both 
approximately oblong and surround the hilus 


line base of lung : are 
at the medially located pleural sac; their 
surfaces are, therefore, approximately kidney- 
shaped. Тһе left one extends higher up, the 
highest dorsal point lies in a third of the 
apex distance of the diaphragmatic dome, the 
medial anterior border line lies farther 
medially than to the right, the base of the 
lung is cut farther forwards than to the right.* . 
Both are propeller-shaped ; the right one more 
pronouucedlv so than the left. 


Radiological Methods for the Determin- 
ation of the Conjugata Vera.—'l. KLASON, 
Stockholm (Acta Radiologica, Vol. I, Fasc. 3, 
pp. 308-318).— The procedure for the radio- 
logical measurement of the pelvis із given in 


* The curving is to the left more steep than to 
е the right. 
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the employment of the localisation method of 
Mackenzie-Davidson. The method is based 
on the works of Manges, Runge and Gruen- 
hagen; Guilbert, Lévy-Solal, and so on. 

Two exposures are necessary. For the 
execution of the measurement, the focus-plate 
distance, the displacement and the ortho- 
projection of the focus on the plate must be 
known. 
cassette holder by the help of a mirror 
arrangement with lead marks. For measure- 
ment, the plates are placed on each other in 
the same positier as for their exposure, after 


These points are marked on the 


which the images of the lead marks and the 
images of the end-point of the required 
diameter are drawn on tracing-paper. А 
stereoscope is then often necessary. These 
latter are to be connected with the focus- 
point appertaining hereto, and the distance 
of the point of intersection thus obtained gives 
the ortho-projection of the required diameter. 
The height of both end-points above the plate 
level mu&t also be determined. By the base 
of the rectangular triangle that is formed 
from the focus, its ortho-projection and the 
image of the end-point, one knows the ortho- 
diagraphie projection of the required point, 
and has thereby all values that are necessary 
for the calculation of its height above the 
plage level. The lesser height is now deducted 
from the greater, and from the one end- 
point of the ortho-projection of the required 
diameter the figure obtained is recorded in 
cm. The distance between the point so 
obtained and the other end-point of the ortho- 
projection of the diameter gives the required 
diameter, 

The conjugata vera of a symmetric pelvis can 
also be determined by a single exposure, if 
the ortho-projection of the middle line and 
the focus are noted on the plate. (The focus 
laterally from the middle line.) The deter- 


- mination takes place in a manner analogous 


to the previous cne. 

If during the exposure two metal rods are 
placed vertically on the plate level— the 
one of them provided with a centimetre 
scale — the determination can be effected 
also through a construction, without knowing 
the focus plate distance and 0-роїпі (see 
further in the article). 

Ву. taking lateral pictures of the pelvis, the 
author has, with the employment of sufficiently, 


л 
сл + 


hard light and careful development, obtained 
pictures on which the symphysis as well as the 
promontory appear with satisfactory distinct- 
It was thus possible to determine the 
true conjugate of a symmetric pelvis, if the 
plate had been placed parallel with the 
sagittal level of the body, and the focus plate 
distance as well as the distance of the focus 


ness. 


middle line were known. 


Os Vesalianum Tarsi and Fracture of 
Tuberositas Ossis Metatarsi V.—Cur. Г. 
Baastrup, Copenhagen (Acta Radiologica, 
Vol.I, Fasc. 3, рр. 334-348).—At the proximal 
extremity of the os metat. V appear two forms 
with the likeness of epiphysis :— 

l. The *apophysis," a frequent, perhaps 
constant, shell-formed epiphysis on the latero- 
plantar part of tuber. V. 
it commences in thg tendon of musc. регоп. 


The ossification of 


brevis. 

2. The proximal part of tuber. V has now 
and then a certain independence, showing a 
special centre for ossification. Occasionally 
a terminal form like an epiphysis may be seen, 
which at autopsy in the three cases hitherto 
examined has proved to be not an epiphysis 
but an independent bone: os vesalianum tarsi, 

Tuberositas ossis metat. V corresponds 
morphologically, phylogenetically and onto- 
logically to the vanished os tarsale V in the 
distal row, and os vesal. must be understood 
as an atavically appearing os tarsale V. 

The fact that os vesal. is so seldom found, 
though more frequently than was formerly 
supposed, supports the supposition that os 
tarsale V disappears at an early stage in the 
development. 

In further agreement with this theory is 
the fact that an os tarsale V is only found in 
toads, reptiles, and in the embryonic life ої 
the lowest class of mammals. 

The theory is sustained by the mutual 
position of the bones in the early stages of the 
human embryonal life. 

Now and then os vesal. and the above- 
mentioned apophysis are mistaken for fracture 
of tuber. V. 
in the anamnesis and in the roentgen photos 
help to make the differential diagnosis. 

The usually stated criterion for recognition 
of the genuine bones—that they are bilateral 
cannot be maintained as a necessary claim. 


Several different circumstances 
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THE RADIATION OF THE TRUE PELVIS WITH THE HELP OF 
DRAINAGE TUBES. 
By Dr. Frans Раків (Ghent). 





. 
. 


Ty a lecture delivered at the Flemish Congress of Medicine at Antwerp in 1919, 
I discussed one of our fundamental principles of radiumtherapeutics, namely, 
the backward irradiation of tumours, that is to say by way of their basis of 
insertion and of propagation through the lymphatic system. I demonstrated 
the application of this principle in the treatment of inoperable cancer of the 
breast by plaeing radium tubes behind the tumours. 

In a communication made to the “ Académie de Médecine de Belgique" in 
June (1921) Г described in detail our first attempts at radiation of the true 
pelvis upon such principles. At the “Congress of Obstetrics” of Paris in 
September, 1921, I was able to describe an advance in technique, and reported 
a first series. A wider experience since then has enabled me to simplify the 
method of treatment, details of which will now be given. 

The true pelvis is the seat of numerous kinds of malignant tumour, glandular 
metastasis of which rarely takes place. Extensive removal by operation of 
these tumours is sometimes dangerous, and when successful is no guarantee of 
a radical cure. This is equally the case with cancer of the cervix uteri, cancer of 
_ the vagina, highly situated cancers of the rectum, cancer of the prostate, cancer 
of the'vesical floor, all the glandular metastases and all the inoperable tumours. 
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Surgical extirpation of cancer, more and more extensive, does not solve the 
problem. The publie is not very much impressed by a slight increase in the 
percentage of radical cures, and 1s much more struck. by a corresponding 
increase in the mortality after operation. The final result is, broadly speaking, 
га breakdown in the struggle against cancer, as patients still try to avoid all 
surgical treatment. У 

Anti-neoplastic vaccination is still in the stage of experiment. On the 
other hand, “Curie” therapy and X-ray therapy may lead to complete cure. 
Not only do these methods set up massive tissue-necrosis, but they also lead to 
selective regression of neoplastic tissues. й 

The X-ray can hardly reach the deep metastases; ihe decrease of the 
irradiation with the square of the distance and the necessity of reaching the 
deeply situated elements of new growth in a cross-fire of а series of X-ray 
bombardments render the techniques difficult, 

The extent of tissue through which the X rays must pass to reach the deep 
parts is ої great thickness, and only a very small fraetion of the absorbed 
irradiation is available for use. The action upon the blood is intense, and so 
is the alteration of the general eondition. 

In the irradiation techniques of cervical cancer by Winz's method—which 
up to recently yielded the best results—the irradiation of the cervix can only 
be followed by that of one parametrium after an interval of six weeks, and the 
irradiation of the other parametrium can only be undertaken fourteen weeks 
after the beginning of the treatment. The fact that other German clinics 
have obtained only 28 per cent. of cures instead of the 90 per cent. obtained 
after three years by Winz emphasises the difficulty of the technique. , 

“Curie " therapy by means of plates or radio-active tubes appears to 
develop a more seleetive action upon the neoplastic tissues, but this action is 
more localised as the intensity of the irradiation has become reduced, and its 
therapeutic action does not extend deeper than 3 cm. The application of 
radio-active needles or the insertion of emanation tubes into the interior of the 
tumours ought to exercise a more extensive action, but no marked improve- 
ment appears to follow the application of this technique to the deeply-seaied 
paths of extension by way of the lymphatic system. 

In collaboration with Dr. De Backer, I have studied the effects of mixed 
irradiation of the true pelvis by means of X rays applied by way of the 
abdominal, sacro-sciatic and evarian routes, and by means of inserting radium 
tubes into the vagina, the uterus, the rectum and the bladder. | 

In the search for а more systematic guarantee of cure we applied to the 
true pelvis our principle of treatment, which consists in irradiating the malignant 
tumcurs baekwards in the zone of their propagation and most dangerous pro- 
liferation, and also in bombarding the whole of the cancer tissue together with 
the glands in a cross-fire of rays. In the case of cancer of the cervix uterl 
ihe practical realisation of this principle consisted in the insertion of radium 
tubes into the centre of the tumour, and into the connective tissues of the true 
pelvis, in the neighbourhood of the glands, and on both sides of the tumour. 
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А radium tube exercised a beneficial action in an area of 2 to 3 em. With 
three different ways of irradiation in the true pelvis, the greatest diameters of 
which are 13 to 13$ em., we may hope to reach our aim and to be able to free 
the ttue pelvis of all cancer cells. і 
In order to ensure methodical radium irradiation deep within the connec” 
tive tfssue of the true pelvis, it is necessary to place and keep the radium tube 
within well-defined regions. For this purpose we have conceived the idea of 
conducting indiarubber drains, containing radium tubes, through the pelvis, 
во as to establish what may be called radiumtherapeutic drainage of the true 
pelvis. . 
The combination of this irradiation with irradiation through the surface of 

















Fig. 1. 


the body and through the natural cavites, must result in enabling us to 
develop а most useful method of З cross-fire " in the interior of the true pelvis. 
We planned the method of radiumtherapeutie drainage, following various 
courses, according to the lymphatie currents and' the situation of the tumours 
that were to be irradiated; drainage from the iliac crest towards the sacro- 
iliae articulation, and outlet through the great sacro-sciatic foramen ligament 
and alongside the coccyx, or more forward just beneath the ischium, or higher 
up along Ше ischio-pubic branch, passing for the greater part above the levator 
ani: that 18, a drainage from the great sacro-sciatic foramen to the ischio-pubie 
branch. 
| The researches carried out by my assistant, Dr. De Bruyne, upon the 
. eadaver, prove that these various routes are practicable in the treatment of 
réctal, vesical, and prostatic tumours. . Га some of his tracings now shown 
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you can recognise the various courses taken by the drainage in the true 
pelvis. | | | 
Other researches made upon the cadaver by a second assistant, Dr. De 
Rom, prove that а gynecological radiumtherapeutie drainage is practicable 
"when carried out correctly. Some of Dr. De Rom's tracings now shown 
demonstrate this. We have only recently begun to put this gynecokgical 
radiumtherapeutic. drainage into practice, under very varied conditions. 
` What structures shall we irradiate in the depth of the true pelvis? More 
especially the external and internal iliac glands and the lymphatic channels 
along the uterine arteries. Their size is shown on the tracing. They can 
only be reached imperfectly by X rays or radium rays from the surface of the 
body or from the natural cavities of the true pelvis. 
What are our operative landmarks? The iliac crest, the psoas muscle, 
the iliac vessels, the sacro-iliac articulation, the sciatie spine and the ischium. 


TECHNIQUE OF THE IRRADIATION. 


А 

To carry out the method the following are needed: (а) Rubber gloves ; 
(b) a bistoury to incise the skin and the aponeurosis; (c) an indiarubber 
drainage tube 10 to 12 ст. long, containing one, two or three radium tubes; 
and (d) a ehain, the size of the links being 1 em., and each link divided into 
two halves. The drainage tube is firmly attached to the chain by means of 
some stitches, and is sterilised аг the same time with the instruments before 
introducing the radium tubes. 

The chain which passes through the drainage tube is 80 cm. long; 25 to 
30 cm. remain at one extremity of the drain and 30 to 40 cm. hang out atthe 
other extremity. The longest end of the chain finishes in an eyelet. At the 
other end we fasten at the twentieth link a piece of thread in order that at 
any moment the distance of 10 cm. from the first radium tube may be 
recognised. 

Further we need: а half-circle, round in its section and hollow, 1 em, in 
diameter, graduated on two sides in centimetres and half centimetres, and 
40 em. long. Its radius is 17 cm. long. The end of this half-circle is 
broader and stronger in order to give a better grip to the hand of the operator. 
Through this hollow half-circle we can slip a metal thread, which ends in a hook. 

The insertion of the radim drains is carried out in the following manner: 
Incision of the skin over a length of 14 to 2 cm., on the left and right side of 
the anus between the anus and the hindermost part of the ischium. The fore- 
ünger is brought through the opening into the fossa ischio-rectalis; the 
perirectal floor and the sciatic spine are felt by it; it penetrates between the 
iliac and coccygeal parts of the levator ani into the connective tissue of the 
parametrium. The finger can penetrate deeply into these tissues, but 1t can 
seldom reach as far as the sacro-iliae articulation. . 

We now slip the end of the half-cirele along the inserted finger and so we , 
measure the distance between the spine and the skin; 7—8—9—seldom 
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10 cm. We conduct the point of the half-circle through the two parts of the 
levator ani and push it further into the connective parametric tissue. 

An assistant holds the instrument in position. Superior incision of the skin 
2 cm: inwards to the anterior part of the iliac crest. With the bistoury or the 
curved scissors we penetrate the aponeurosis and the forefinger introduced: 
passes over the iliac and psoas muscle until it reaches the great vessels, which 
are recognised by the arterial throb. The finger passes beneath the vessels 
until the sacro-iliae articulation is reached. With the free hand we conduct 
the half-cirele already introduced into the parametrium till it reaches the 
sacro-iliac articulation, We read the figures from the half-circle in the place 
of the inferior incision, and so we know the length of its course into the true 
pelvis—9 to 10 ст., seldom more. 

If we now push the half-cirele behind the retiring finger as far as the 
superior incision and again read the figures at the level of the inferior incision, 
ме know the distance from the sacro-iliac articulation to the skin : 8—9—10 em. 

We ship upwards through the circle the silver thread ending in a hook. 
On this hook we fix the eyelet of the chain, and so we conduct this chain 
through the circle. By pulling upon the silver thread or upon the chain itself 
we keep the drain steadily in position on the tube or in the opening of it. By 
a backward movement of the circle this is taken out of the body and the drain 
is left in the pelvis. 

The rubber tube with the radium must be placed in such a manner that its 
superior extremity reaches over the linea innominata and its inferior extremity 
under the sciatic spine, in order not to give it the opportunity of remaining 
hooked at the moment it is moved further at a later date. 

“The eyelet of the chain that hangs out of the inferior incision is fastened 
to the upper end of the chain over the abdominal wall. Safety-pins are passed 
through the first free link at the upper and lower incision and so the chain 
with the drain is steadily maintained inits place. Safety-pins may be inserted 
at the point of distance to which the chain will have to be moved. 

, If this drain contains radium in its full length, it is then left in the same 
place for some hours and after that. is at once removed through the inferior 
incision by pulling on the chain. И only a part of the rubber drain contains 
radium, it should be moved several times in order to irradiate the same level 
cf the true pelvis. The required amount of displacement is easily ascertained 
by pulling on the chain, and accurately gradtiated by means of the links 
‘ineasuring 1 ст. and $ em. The radium tube remains in the area under 
irradiation for ten, fifteen or twenty-four hours, according to the amount of 
fltration employed. The most suitable doses for irradiation should be 
cetermined by clinical experience. 

After the removal of the drain the chains are left in place for from five to 
ten days. I here show a radiograph of large rubber drains inserted. thr ugh 
the pelvis and a radiograph of chains lying in the pelvis. 

As I already stated, our first series of cases were treated in rather different 
ways. 
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.1 shall not explain why careful experiments were made in various directions. 
It will be sufficient to explain why different methods of techniqué were 
abandoned. I am demonstrating the steps of the operation in the clinical 
picture, Only the insertion of the circle and the introduction of the thread on 
the left side, and the introduction of the thread in the circle and the removal 
of the circle on the right are in evidence. The remainder of the operation 18 
out of sight owing to the fact that only the back of the surgeon is visible. 

(My other film I regret has been held up by the customs.) . 

The.introduction and insertion of a great rubber drain through the whole 
pelvis, from the superior to the inferior incision, has been abandoned on account 
of its occasioning excessive tissue-distension and necrosis. 

If the drain be dipped in oil of camphor the indiarubber becomes lax and 
loses it& power of resistance. 

If we left the drain in the pelvis for two to three weeks for the purpose of 
twice irradiating the lymphaties, too abundant a suppuration was set up. 


Therefore in order to lessen the amount of this suppuration we now always 


insert the radium tubes at once in the drain so that the irradiation is begun 
as soon as the drain is placed in position. 

At first we heavily irradiated the cervix cancer, and after three to four 
weeks we took in hand the radiumtherapeutie drainage of the pelvis as soon 
as the cancer wound was cleansed. I think that the passage of our graduated 
circle through the pelvic tissues may encounter difficulties due to tissue-change 
consequent on the first irradiation. On the other hand, irradiation of, the 
cervix cancer, after the insertion of the radium tubes dip within the pelvis, 
aceentuates the suppuration of the operative wounds. . 

The best course in my opinion is to carry out erosion of the cervix, irratlia- 
tion of the cervix and radiation of the deeply situated lymphatics on both sides 
at the same time. If that cannot be done, it is preferable first to irradiate the 
cervix erater and immediately afterwards to undertake radiumtherapeutie 
pelvie drainage. 

A rise of temperature or a bad general state, even amounting to cachexia, 


‘are no contra-indications to the treatment. 


We leave the chains in position for from five to eight days and allow the 
incisions to gape widely. 


. REsuLts, 

I will now explain a new method of treatment. Properly I ought to give 
an account of all that has been attempted by this method, even of the very 
first and mcomplete attempts. After these first attempts the method entered 
a state of systematic development and improvement. The results to be 
reported refer especially to that period. We are entering upon a third stage, 
that of an established technique and of a more accurate study of dosage. 

Our very first attempts at inserting drains through the true pelvis and of 
careful but too weak irradiation of its deeply-situated tissues, were made in 
the following cases: (1) A case of widely extending and deeply infiltrating 
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vaginal eancer (insertion of the radium tubes in the direction of the internal 
aspects of the crural vessels) ; (2) a case of widely extending pelvic recürrence 
after hysterectomy for cervix cancer ; (3) two eachetic tases with wide cervical 
cancer crater ; (+) insertion of a radium tube in the deep tissues on опе side 
only was carried out after a partial extirpation of an inoperable cervix cancer 
that had undergone irradiation. = 

It is superfluous to relate the details of these cases treated from May to 
October, 1920. No operative complication was encountered. The саве in 
which the drains were placed on one side only has remained without recurrenee 
for more than a year. The vaginal eancer was partially extirpated. А 
recurrence took place only ten months later: in the meantime the patient 
refused every treatment proposed, thinking that she was cured. One of the 
cachetic cases improved visibly for three months but died in the sixth month 
after the irradiation. There was no means of retracing the former course of 
the drains in the true pelvis. The other cachetic patient died a fortnight after 
the operation : the drains were placed too far forward and passed in front of 
the uterine artery. 

From October, 1920, we have worked in a more systematic manner. Since 
that date we have applied our new method in the treatment of twenty-two 
cases : (1) Three cases of recurrence after hysterectomy. One of the cases 
diagnosed as a lymphatic recurrence could not be examined histologically ; 
(2) fifteen cases of cervix cancer, inoperable on account of wide extension into 
the parametria, into the vagina or into the bladder wall ; (3) four operable 
cases of cervix cancer. In three of these cases we have carried out 
vaginal hysterectomy, twice at the time of insertion of the radium tubes, 
and in the remaining case several days before the irradiation of the deep 
tissues. 

Lumediate Operative Complications.—None up to now. 

For the present, only a summary is given. Including the first five cases 
mentioned and the twenty-two cases of the second series, we have at present 
twenty-seven patients in whom the radium tubes were inserted along the 
lymphatic paths of the true pelvis without any complication. It is only 
necessary to work slowly when we encounter the great vessels, the glands or 
sclerosed tissues. We never had any serious hemorrhage, nor had we ever to 
ligature a vessel. 

Post-operative Complications.—One patient died after а week from intestinal 
obstruction caused by a kink of the bowel in the operation scar after vaginal 
hysterectomy. The recovery of the two other patients irradiated and operated 
upon was tedious, so that we abandoned this simultaneous operative and 
radium therapeutic treatment. 

In the case of another patient, the irradiation lasted on each side at three 
different levels, twelve, sixteen and seventeen hours, with 50 mgr. radium 
bromide, filtration through 3 mm. of brass or platinum and 1 mm. of lead, plus 
the rubber drain. On the fifth day the temperature was 37° C. and the 
general state excellent ; we thought we were justified in suturing the two 
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incisions. This was the only case in which we attempted it. Two days 
later tHe patient had violent rigors and a temperature of 40° C. We opened 
the wound immediately, some purulent matter escaped and the temperature 
fell 10:87 C. Тһе following day, at the moment of straining at stool; violent 
haemorrhage set in, and this caused the death of the patient, notwithstanding 
the fact that we tamponed the passage of drainage. At the autopsy we did 
not trace the vessel from which the haemorrhage had proceeded. 

-In the case of a third patient, aged 55, excessively weak but without any 
pathological changes in her urine, there was complete atony in the course of 
the drainage and of the incisions, which were situated several centimetres from 
the radium tubes. She had a вам rise of temperature before the insertion of 
the radium tubes, and this rise continued after the irradiation until the death 
of the patient six weeks later. 

The operative mortality occasioned by the insertion of radium tubes into 
the deep pelvic tissues was thus three out of twenty-two cases, ùe., about 13 
рег cent.; but every scientific critic will admit that the first patient died from 
a complication of the vaginal hysterectomy and not of the radiumtherapeutic 
drainage, and that the second patient died from a complication resulting from 
a too hasty suture of the incisions which never occurred after this. The 
post-operative mortality really to be aseribed to the insertion of the radium 
tubes into the deeply situated area of the pelvis, according to our present 
technique, would be one in nineteen, 7.е., 5 per cent. 

In one patient, in whom a great parametric cancer tumour arose from the 
right vaginal wall, the tumour disappeared completely ; three months later, 
however, a wide fistula appeared between rectum and vagina. Whether in 
this*case the fistula was caused by the necrosis and absorption of the tumour 
or by a radium ulcer we cannot tell at present. A second patient, in whom 
the tumour was distinctly bulging out into the rectum, now complains of 
great pain in the rectum. А small temporary fistula between the bladder and 
vagina appeared in a patient after vaginal hysterectomy following irradiation, 
but it healed spontaneously. 

The other post-operative complications were of no importance. In the case 
of three patients suffering from а wide cancer crater, who had fever at the 
time of the radium drainage, abscesses arose in the course of convalescence : 
they burst open through the upper and lower wounds; they were cured 
without any complication. . 

Small rises of the temperature usually take place during the irradiation of 
the lymphaties and some days later ; they, however, disappear i in the course 
of the second week without any complications. Generally the upper wounds 
cicatrise in the course of the second week, the lower in the course of the third 
or fourth week. 

In the case of a patient with extensive vaginal cervix cancer the lower 
wound remained moist for two months and at that place a stubborn eczema 
broke out. Three patients had slight transitory neuritic pains in the lower 
limbs ; a patient who was brought to us in a cachectie state and with a fever 
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of, 40° C. (wide cancer crater) was so weak in the legs for a fortnight that she 
could hardly walk : afterwards she recovered completely. 

Clinical Cancer, Cures.—After eight to twelve weeks our patients are in a 
state of clinical recovery from cancer, even the widest cancer craters‘ closed 
and trensformed into cicatrices. Up to now we can only enumerate three 
excedtions m which a greenish wound has persisted for four and six months ; 
and now arises the question whether we are not confronted with cases of 
uleeration caused by radium. We do not venture to remove small pieces to 
«diagnose them microscopically, as the ulcer is very flat and is situated in two 
patients on the floor of the bladder, in the third it is extending widely over 
the great blood vessels. | 

At the present time, after two years the first cases of our second series of 
twenty--wo cases, which had been given up by several surgeons and were 
treated by us according to our first imperfect technique, remain clinically eured. 
Several of them were again irradiated through the abdomen and the vagina 
two months and also six months afterwards. | 

We confess in all sincerity that we are astonished at the simplicity of the 
techniques and the favourable course of the post-operative recoveries. In the 
last cases the twofold operation was carried out within ten to fifteen minutes 
and several of these patients left the wards after three or four weeks. 

I think that the study of the details ої the operative techniques is nearly 
exhausted ; the study of the suitable radium doses, and, if necessary, of the 
radium-X-ray doses, is at present our principal pre-occupation. . 








A NOTE ON THE PULMONARY VESSELS AND LYMPHATICS. 


Ву W. Overenp, M.D. 


1. The employment of duplitised films in conjunction with double,in- 
tensifying screens—practically free from grain—has considerably facilitated 
and improved the quality of the work done by the radiologist. This is 
particularly apparent in pulmonary radiograms, because the time of exposure 
is now reducible to less than eight milliampere-seconds. Moreover, with 
increased technical experiertee, these radio-films become superior to X-ray 
plates, both in contrast and structural detail. Consequently, the films are 
more easy of interpretation ; in other words, the difficulties of differentiation 
between vessels, bronchi, etc., are proportionately diminished. It may, there- 
fore, at this juncture, be profitable to review briefly the various opinions which 
have been expressed by radiological experts regarding the so-called radio- 
structure of the lung, and at the same time to submit a few radiograms in 
order to illustrate sundry points of essential importance. | 

Certain linear impressions, arborisations and diffuse mottling,. have been 
attributed (a) to the walls of the bronchial tree ; (b) to shadows cast: by the 
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blood vessels and especially the arteries: (е) to opacities occasioned hy 
thickerfed lymphatics presumed to be present in the early stages of tube-- 
culosis, and рат excellence in certain types of chronic fibroid and chronic 
minor* phthisis ; and finally, (d) to a summation of he positive shadows 
assigned to each system, and emphasised in disease by the incidental fibrosis 
of individual eomponents. 

2. It must be admitted that investigations carried out on the lung of the 
cadaver, by filling the bronchial tree or the vessels with contrast-material, and 
subsequent radiography, normal and stereoscopic, whilst useful in obtaining a. 
general view of the topography of these entities, do not indeed lead to a 
satisfactory solution of the problem. Important facts, however, may be learnt 
by simply inflating the trachea and bronchi with air at different degrees of 
pressure. In radiograms produced in this manner the bronchi may be trace], 
as transluceneies, far into the substance of the lung, and their walls are then 
seen to produce no shadow whatever. When the pressure of inflation is 
augmented, the transparencies or negative shadows exhibited by the more 
peripheral bronchi disappear, whilst new linear opacities come into view. 
Evidently the latter must be the radio-expression of small vessels still filled 
with blood ; moreover, the smaller bronchi appear less visible pari passu as 
the alveoli become increasingly distended with air. Chaoul’ infers, there- 
fore, that the tracery of the normal lung, including the peculiar mottling, is 
largely a matter of vascular opacity. . Where a double contour is seen on ihe 
film, the borders are not necessarily due to the bronchus ; they may indicate 
the presence of vessels running parallel with it. In other cases the translucent 
band may be merely induced by contrast between vascular striæ and 
intervening tissue of the lung. 

3. The above experiments naturally lead to investigations on the living 
subject under conditions of hyper-atmospheric pressure. At 20 cc. waicr- 
pressure, in deep inspiration, branching lines, which run centrifugally from 
the hilum лоні any luminal negative shadows, become more apparent. It 
seems reasonable to conclude that both in the hilum and in the lung the 
densities are, in the main, afforded by the blood vessels, and that future 
inquiry, with the help of increased atmospheric pressure, may become useful 
in the elucidation of some obscure lesions of the lung. It is obvious that a 
true explanation of the origin of these shadows, and an accurate orientation of 
the vessels and bronchi, is indispensable, if their pathological changes, as seen 
-on the radiogram, are to be correctly interpreted: otherwise the presence of 
enlarged and diseased hilar glands may be diagnosed when the shadows are 
in reality due to transverse sections of normal or enlarged vessels ; and 
peri-bronchial fibroid change may be assumed when the density is merely the 
manifestation of a bronchus with its accessory vessels. 

4. The following deductions from the above statements appear justifiable: 
(a) the vascular densities should be more conspicuous during deep inspira- 
tion; also in the hypertrophic lung; in general emphysema, and in asthma, 
both during the attack and for some days subsequently ; (b) they should be 
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ssive congestion of the lung (even if not accompanied by 
itral stenosis, also in general morbus cordis, espetially if 
articular when serious failure of compensation 1s present ; 
(c) in the rare instagees of pulmonary aneurysm and regurgitation ;* (d) in 
general pulmonary vascular sclerosis and in the earlier stages of syphilis, in 
which a thickening of the pulmonary vessels is said to be a circumstance of 
frequent occurrence, . 

The pulmonary curve or cap, an opacity due to the stem of the pulmonary 
artery, is represented by the second prominence on the left side of the cardio- 
aortic shadow. At the inner edge its opacity blends with that of the base of 
the ascending aorta and renders the measurement of its calibre an impossibility. 
Enlargement of the cap, however, if accompanied by increased pulsation, 
signifies dilatation of the vessel. This occurs in some cases of tachycardia 
(personal observation) in passive congestion of the lung, in aneurysms of the 
artery, in the majority of patients with congenital morbus cordis, such as 
deficient septum of the aurieles, ventricles, or both, and stenosis of the 
pulmonary orifice. It was until recently taught that in congenital disease, 
dilatation and aug rented pulsation of the pulmonary cap are the signs of a 
patent ductus arteriosus ; it is now known that these changes may occur in 
its absence. 

б. The right artery runs transversely towards the hilum, just below the 
level of origin of the eparterial bronchus. It may be seen occasionally in right 
antero-lateral radiograms immediately below the arch of the aorta. It gives 
off two branches which approximate the eparterial bronchus. These arteries 
supply para-vertebral, mid-clavicular and axillary areas. The artery also 
sends off two branches, which reach the lateral parts of the chest below,the 
deep axillary area, and may appropriately be termed the first and second 
laterzl branches. The main trunk then runs through the hilum as a broadish 
band, outside the main bronchus, and about the level of the anterior osseous 
end cf the ЯНЬ rib it breaks up into several branches ; one supplies the middle 
lobe, one is directed towards the costo-phrenic sulcus, others descend to the 
midd e of the diaphragm, and one usually bends inwards and runs towards 
the right auricle and cardio-phrenic sulcus. The left pulmonary artery runs 
in front of the left bronchus, and describes an arch, which is more convex 
upwards and slightly higher than that of the right (vide Radiogram 2). From 
the convexity of the curve branches issue to supply the left upper lobe; and 
the main vessel then gives off lateral and сЕ branches. According: 
го ће anatomical researches of Felix, the arteries and veins preserve а 
definite position with regard to the bronchi. In s upper lobe the arteries 
he medial, in the middle lobe they run above, and in the lower lobe they 
situated on the outer side, while the veins in each area occupy the opposite 
margin of the bronce 

7. In a system: 
hilar artery at a pol 
about the level of th 


more distinct in pa 
empliysema) as in 
congenital, and in 
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ie research Assmann ! measured the width of the right 
t just below the origin of the ератіетіа! vessels, that is, 
fourth rib. For this purpose he employed teleradiograms, 
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with the plate at a distance of 175 m. from the tube-target. The normal 
average breadth is 1°3 ст. Above 1°5 cm. the condition is abnormal. The 
ealibre may reach 273. em. m the passive congestion of mitral stenosis, un- 
compensated myocarditis, and in cardio-renal diseasg. But the greatest 
width is reached (3'2 cm.) in some cases of congenital morbus cordis. 
Naturally, it is not every teleradiogram which lends itself to measurement, 
and it is advisable to take previously an ordinary radiogram in one second or 
‘ess at a distance of 24 in. for comparison. The presence of caseating or 


calcareous hilar glands, of hilar infiltrations—for example after influenza— 


vitiates the usefulness, of the film or plate. But there are many instances 
where the vessel in this locality runs as a dark opacity, with even contours, 
and of the same calibre for a short distance—a condition which ensures an 
accurate estimation of its breadth. In. all these cases of positive increase in 
she width of the hilar opacity there is also an augmentation in the dimensions 
and in the pulsation of the pulmonary cap. 

8. The right hilar pulse.—Pulsation of the right hilum was first investigated 
by Schwarz, of Vienna, in 1910. He observed it in a case of mitral stenosis, 
one of mitral with aortic regurgitation, in one of emphysema; and ascribed 
its causation to the right hilar veins. The pulse is, however, best seen in 
congenital morbus cordis, and is accompanied by a greater calibre and pulsation 
of the pulmonary cap; it is, therefore, obviously due to the right pulmonary 
artery, the opacity of which is normally the essential constituent of the right 


. hilar density. 


9. The lymphatic vessels and nodules.—The lymphatic system within the 
lung consists of (1) a superficial or subpleural network, (2) a deep set of vessels 
divisible into three groups, which accompany the ve/ns, the arteries and the 
bronchi respectively, (3) of numerous small accumulations of adenoid tissue 
situated in the vicinity of the bifurcation of the vessels and bronchi. Most 
anatomists now recognise the existence of free communication between the 
superficial and deep vessels, Pulmonary lesions, especially those of incipient 
tuberculosis, apparently are drained towards the hilum га the lymphatics, the 
latfer thus protecting the parenchyma of the lung. When this route becomes 
unattainable the lymph seeks the hilar glands by way of the collateral 
lymph circulation, travelling along the septal trabecular vessels. The latter 
are provided with valves opening towards the subpleural lymphatics, the 
efferents of which run superficially towards the root of the lung (Miller, 
Dunham). у 

10. The lymphatics and the nodules are best seen in certain cases of 
pneumoconiosis. The particles of dust entering the lung by inhalation become 
distributed through the peripheral lymphatie circulation and аге slowly 
transported centrifugally towards the root and the bronchial glands. Jarvis“ 
has recently made an extensive radiological study of this disease as it occurs 
among the granite workers of Barre. The lymphatic nodules gradually enlarge, 
and for the sake of simplicity he divides them, in accordance with Dunham’s 
three zones, mto proximal or hilar, median, and distal or peripheral groups 


. 
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(Fig. 1.). A proximal nodule is selected as the apex of a triangle, the angles 
at the base being occupied by two nodules of the median zone. One of the 
latter then constitutes the apex of a second triangle, the basal angles of which 
lie in the nodules of the peripheral zone. The sides of both triangles are 
. formed by the lymphatic trunks. He also describes five stages in the evolution 
of the silieotie lung, viz., (а) increased width and opacity of the hilar shadow ; 
(b) similar changes in the linear opacities, due to the passage of dust and the 
associated fibrosis : (c) the enlargement and increased density of the bifurcation 
nodules at the divisions of the vessels and bronchi; (d) the production of 
fans or cones as the result of imperfect drainage towards the hilar glands ; and 
(e) the appearance of a peripheral homogeneous haze demonstrating a collateral 
drainage through the pleural lymphatics. Jarvis admits that the radiating 
shadows—best seen in the median zone—may be peri-vascular rather than 
peri-bronehial ; sinee, in workmen formerly exposed to the influence of dust 





























Fri. 1.—h, hilar zone; m, 
median zone ; p, peripheral 





zone; F, fans in left lung; . с 5 
RA, right al ricle; LV, left Left oblique diameter. 
ventricle ; 4o, aortic arch ; Кіа. 2.—Left antero-lateral diameter 
PC, pulmonary cap (modi- о? Radiogram 4-; b, main bronchus ; 
fied after Jarvis). œ, cesophagus ; c, clavicle. 


for many years, and subsequently removed from its consequences for a period 
of five years, the bronchial twigs сап be seen as areas of diminished density 
to the “nner side of the markings. If the statement of Felix *—that in the upper 
lobes the veins run along the outer, and the arteries along the inner border of 
the »roaehi—is corroborated, these opaque striv must represent altered 
peri-reneus rather than peri-arterial lymphatic channels. 

11. Lymphangitis carcinomatosa.—The supra-clavicular lymphatic glands 
(lower deep cervical) deserve particular attention on the part of the surgeon. 
and radiologist, since they frequently become infected from the axillary glands 
after the removal of the breast for carcinoma. An internal group is situated 
behird the lower end of the internal jugular vein, immediately above the 
sterno-c avieular joint, and some of these lie directly on the cervical part of 
the parietal pleura which occupies the concavity of the first rib. The external 
group lies beneath the omohyoid muscle, close to the cords of the, brachial 
plexvs. Communications exist between the supra-clavicular and tracheo- 


bronchial glands. When the former become enlarged, as the result of 
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e Rad. 5.—L. M. Aged 60 
years. With severe uncom- 
pensatel morbus  eordis 
and great dyspnoea. The 
hilar opacity and Ње 
shadows of the vessels are 
much enlarged. 








Rad, 6.—(By permission of Dr. Hallam, of Sheffield), The radiogram is that of a workman who has been 

a tool grinder for thirty-five years (grit-stone). The lymphatic nodules are well seen ; also there 

- are indications of three peripheral fans on each side. The hilar opacities are enlarged and very dense. 
Emphysema. . 
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carcinomatous metastasis, it is always advisable to radiograph the chest before 


deciding upon the урргоргіате form of treatment. The employment of mere 


fluoroscopy is futile. If dark radiating lines are seen on the film (Rad. 7) 
she first rib, running in the direction of the hilum, the 


therapy in addition to radium is indicated. 


within the cirele of 


employment of deey These striæ 
appear to be lymphatics of the pleura filled with carcinomatous debris. The 
presence of pleuritic adhesions is believed 
to hinder dissemination in this direction 
(Handley)—a conception which should be 
capable of verification by radiogaphy. 

12. In bronchial carcinoma similar lines 
radiate from the of the tumour, 


and are due to infection of the pulmonary 


shadow 
or pleural lymphatics. In the later stages 
of hepatic and gastric carcinoma the lung 
may become permeated by numerous small 
opaque foci, similar to those of pneumo- 
coniosis and miliary tubercle. These may 
be produced by a carcinomatous adenitis of 
the small nodules, or may be a pure miliary 


When 


branching linear shadows are present, in 


carcinomatosis of vascular origin. 


Rad. 1.—N. О. Aged 6 addition to the small opacities, the lesion 


breast removed for carcinoma several 


years. Had one 





years ago; now has enlarged axillary and 
supra-clavicular glands on both sides. 
The radiogram shows lymphangitis car- 
cinomatosa in the cervical pleura, and en- 


is lymphangitis carcinomatosa (although 
some of the foci may merely be cross- 
sections of vessels); if no ramifications are 


la-zed opacities in both hila, with some . : : . 
йен towards the right base. visible at all, it .is probably a genuine 
CHnical: much local thoracic pain with miliary захсіпотаїоні8 : whereas, if no 


dyspnea and some wa sting. 







nodules are perceptible, and the film shows 
‘adiating lines only, a pure dissemination along the lymphatics of the pleura 


may be responsib e. . 
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RADIOGRAPHY IN ITS RELATION TO MINERS’ PHTHISIS ON 
THE WITWATERSRAND. " 

Ву WeSrevart, M.R.C.S., L. R.C.P., M.LE.E., Medical Radiographer to the Miners’ Phthisis 

Medical Bureau. 


Owing to the heavy mortality from silicosis among miners in the Witwatersrand 
area in past years, public attention became more and more focused on the 
disease, with the result that, in 1916, а Miners’ Phthisis Medical Bureau was 
established at Johannesburg under Government auspices. This organisation 
is intended to minimise, as far as possible, the harmful effects produced on 
underground workers on the reef. This it does by preventing physically unfit 
men from taking up mining, and by detecting the disease in its earliest form 
among those in employment. 

The Bureau comprises a Chairman, nme whole-time Medical Officers, and 
a Medical Radiographer ; it is their function to examing all candidates for 
underground work on scheduled mines, all regular workers every six months, 
and all applicants for compensation. "These three classes of examinee are 
known as “initial,” 7 periodical,” and 7 benefits,” respectively. 

Tbe routine for each class includes a. rigid and thorough clinical examina- 
tion and a standardised radiographie investigation. 

Independent reports of the clinical and X-ray findings are submitted in each 
vase ; these are considered by all the members of the Bureau, and every factor 
in the complex 1s duly weighed and its value apportioned toit before a decision 
is atrived at. This tribunal decides : 1, whether an applicant may become an 
underground worker ; 2, whethera miner may continue working underground: 
and 3,in the case of a man who has incurred disability from silicosis, its 
extent and degree of permanence, with a view to indicating the appropriate 
compensation. 

. As the examination of the thorax is one of the most successful applications 
of X-ray diagnostic methods, it is natural that it should hold a high place in 
the general summation of a mine-worker's condition; it is the object ої this 
paper to deal more particularly with this side of the question in the light of 
the experience accumulated during the past nine years. 

Before proceeding further it will not be altógether inappropriate to say a 
‘few words regarding the system of identification. which is followed. Every 
individual examined has a serial number assigned to him; this particular 
number is never altered, and is recorded upon all skiagraphs and documents 
relating to the individual. Upon presenting himself at the office of the Bureau 
the man writes his name upon a slipof thin card, which also carries his number 
and the date. This slip he brings with him into the X-ray room. He is now 
photographed whilst sitting in a fixed chair before a camera of fixed focus. 
This camera is a double one, and photographs simultaneously upon the same 
film the head and shoulders of the man and his signed slip. In this way a 
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signed and dated photograph of the man is produced, and this is pasted on to 
the back of ihe certificate issued with respect to the examination. Æ radio- 
graph of the chest is next prepared. | 

Criticism has beey levelled at the Bureau оп the score that the* X-ray 

- examination -is incomplete, inasmuch as no sereening is undertaken. The 
screen certainly affords very valuable information, more especially as regards 
the movement of the diaphragm and the differentiation of aneurism from 
tumeur; but, taking into consideration the danger to the operator from cen- 
+inual gereening, and the expenditure of time involved, it was thought advisable 
to delete this adjunct to diagnosis when dealing with large numbers of cases. 

Skiagraphs are taken as far as possible under identical conditions ; the 
subject, stripped to the waist, lies in the prone position upon the film, with the 
tube above; the position of the anticathode relative to the film is constant, 
and the distance between them is 244 in. (622 mm.). Automatic guides 
ensure the correct position of the examinee, and the only variable factors are 
the antero-posterior diameter, or thickness, of various men’s chests, and ihe 
hardness of the tube. These are compensated for by adjusting the internal 
resistance of the tube and varying the length ог ће exposure. 

The thickness of the chest is quickly ascertained by a graduated L-shaped 
rod attached to the tube box. This thickness, in the great majority of cases, 
falls between 74 in. and 84 in. (190 and 21°5 em.), the extremes hitherto 
encountered being 6 т. and 13 in. (15794 and 33°0 em.). The shallow chest 
naturally gives a skiagraph showing good detail, whereas a certain amount is с 
lost by scattered radiation in heavily built individuals. Experiments with a 
Potter-Bueky diaphragm have shown us that the defect due to scattered 
radiation сап, to a large extent, be overcome, and it is probable that а то ®са- 
tion of this apparatus suitable to our requirements will shortly be obtained. 

The internal resistance of the tube, 7.е., its hardness, is determined by 
ascertaining the amount of current which will pass through it when using the 
lowest stop. This method may appear to be rather haphazard, but in practice 
it gives results quite as satisfactory as those obtained by other methods. 

Eight-ineh, tungsten target, fine focus, gas tubes are used, as it has been 
found, after many comparative experiments, that these appear to give better 
results that the Coolidge. The latter is certainly more flexible and more 
easily controlled than the gas tube, and it is possible that in conjunction with, 
the Potter-Buckey diaphragm it may give as good or better results. 

An interrupterless transformer set, which is duplicated to obviate delays 
during repairs, is used to obtain the current for exciting the tube. Some 60 
milliamperes pass through the tube during the exposures; the length of the 
lattes is automatically controlled and varies from $ to 2 seconds, being in the 
great majority of instances + of a second. 12m. by 10 in. duplitised films are 
employed; these, though rather small for complete skiagraphs of the thorax, 
have been adopted for reasons of economy, and it is very seldom , that any 

any point missed, on account of the skiagraph not being 


doubt is raised, or 
sufficiently large. 
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АП skiagraphs are taken during full inspiration; better contrasts are 
obtained, and it appears to be easier for the subject to refrain from all 
respiratory movement when the chest is in this position than in any other. 
When the operator is ready to make the exposure he closes afoot switch, thus 
giving а bell signal to the examinee, who takes a deep breath and holds it. 
Whilst the thorax is inflated the operator presses a button, thereby energising 
а relay which eloses the main circuit for the requisite time. 

. Immediately after the exposure has been made, the man’s number. 
classification (whether initial, periodical or beneficiary), and the date ої the > 
examination, are recorded on the area of the heart-shadow by a second exposure 
of an eighth of a second beneath an adjustable stencil-plate ; in this way all 
details necessary for identifying the radiograph are automatically and indelibly 
recorded upon it. 

The films are placed in holders and are developed in batches of six : after 

* thorough washing, the holders carrying the films are transferred to a series of 
viewing stands. capable of simultaneously exhibiting one hundred and fifty 
skiagraphs. . 

Miners’ phthisis * is caused by the inhalation of fine particles ої 
siliceous dust over a long period. It appears to be essential that the dust 
shall contain free silica; silicates, by themselves, are relatively innocuous. 
Some of the dust is conveyed by wandering cells into the peri-bronchiolar 
tissues, in whieh position the lymphatic system speedily finds itself unable 10 
‘cope with their removal. These cells now become transformed into fibroblasts, 
and thus a fibrosis is initiated which becomes more extensive as time goes on. 
Thre supervention of an infective process, especially tubercle, greatly accelerates 
the development of fibrosis, and eventually, owing to the obliteration of alveoli. 
bronchioles, and capillaries, the lungs become unable adequately to oxygenate 
the blood. 

These changes can be clearly followed in a series of skiagraphs of any 
particular case, and the appearances are so striking and specific that a single 
glance at the plate of a victim is usually sufficient to enable one mentally to 
visualise the exact changes in the lungs. Confidence in interpretation has 

* been secured by post-mortem investigations. The organisation of the Bureau 
is such that necropsies are obtained in the great majority of all fatal cases, 
and in these the radiographs taken during life are always compared with the 
appearances in the lungs after death, For the ‘last three years the annual 
average of post-mortem examinations of lungs has exceeded 450. 

In appraising a man’s pulmonary condition from his skiagraph, attention is 
centred on the shadows of the heart and aorta and on the adventitious shadows. 
It is not necessary to describe the normal shape and size of the heart-shadow : 
departures from the normal are fairly frequent, the outline varying from that 
of a narrow, vertical cylinder, found chiefly in tuberculous and weakly subjects, 
to that of a large pyramidal mass, found in the large and obese. 


* The-terms “ Miners’ Phthisis " and “Silicosis” are held by the law of South Africa to mean one 


and the same disease. А 
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. The discovery of а 7 vertical,” or “asthenic,” heart (Figs. 3 and 7) in the 
skiagraph of an initial candidate is enough by itself to cause the Bureau to 
reject him for employment as a miner. Sueh cases are almost invariably 
under weight, but ng explanation of the abnormality in the shape of the heart- 
shadow has as yet received general acceptance. The idea was put forward 
that the vertical heart was part and parcel of a general visceroptosis. АП 
cases that showed the abnormality were accordingly examined for gastroptosis, 
anc though the latter was found in some instances, the association was ba noe 
means general. suggestion that it was due to a sub-normal blood pressure 
was negatived by investigation. The theory that it i$ the result of a chromic 
toxemia has not found support from the examinations carried out, as many 
of the subjects showed no other abnormality. The Chairman of the Bureau 
considers that th 
“ vertical" heart 
cause this may hi 
filling the pyrami 
towards its base, are deprived of their internal support and tend to be displaced, 
centripetally, inwards. Whatever be the explanation of the phenomenon, . 
such individuals, when working underground, are more 
silicosis, and/or pulmonary tuberculosis, than are other 


contraction and change in outline which characterise the 
are merely the result of cardiac atrophy, from whatever 
ve arisen; since the shranken organ is no longer capable of * 
al serous sae provided for it, the sides of the sac, especially 


ії із certain that 
prone to develop 
miners. 

As would be e 
the amount of fibrosis detectable in their lungs, but, curiously enough, what: 
was accepted at the outset as the “normal thorax” (Fig. 1) has proved to be 


. 
cpected, the initial examinees are fairly uniform as regards 


exceptional—the great majority having to be elassed as “rather more fibrosis 
{һал normal" (Fig. 2)—due, as а rule, to peri-bronchial thickening, er in- 
creased fibrosis in the root areas. Oceasionally a negative is encountered 
which shows so little pulmonary shadow that a report of "less fibrosis than 
пог па! 7 has to be given ; but such cases are very rare. 

Five ог six instances have occurred amongst 19,200 initial examinees who 
had never been underground, in which a form of fibrosis closely simulating if 
not identical with that due to quartz inhalation has been disclosed; it is indeed 
provable that the mode of life in each instance entailed unusual exposure to 
siliceous dust, whether in the form of dust-storms or otherwise. One such 
case had been a transport rider, leading all his life inthe open: one had been a 
odesian mail train for several years: one had been a farmer 
те had been employed for many years, upon the surface, as 
the drills, when brought up for sharpening, are covered 
which, when the drill is heated in the forge fire and 
hammered on the anvil, is liberated in the form of dust; one had been a 
brick maker, and it was found that he had long been accustomed to dust out 
his moulds with the very fine sand obtained by drying the “slimes 7 from a 
mire battery. . 

Turning now to the group of periodical examinees, that is, the miners who 
have to be examined every six months. The bulk of their films are diagnosed 


steward on the Кі 
on the high veld: 
а ат sharpener 
with quartz muc 





Fic, 1 (22397).— Typically Є normal thorax?’ in adult male European on the Rand. The bronchial tree 
1s definitely outlined and there is evidence of some degree of adventitious, though “ normal," 
fibrosis in the root areas. и 


1922 





Fig. 2 (10931). —** Rather more fibrosis than usual." Much the same as previous Fig., but there is 
an accentuation of the bronchial shadows and of those in the root areas. . 


>. . 


).—The “ vertical" type of heart. is appearance is an insuperable bar to the accept- 
ance of a candidate as a new miner, * 


1222 


4 © - | 
Fic. 4 (16170). —::* More fibrosis than usual." A further accentuation of the bronchial shadows. with 
the appearance of a coarsely reticular formation between them, 





Fic. 5 (tesa). Commencing silicotic fibrosis." The earliest specific radiographic sign of silicosis 
The reticular formation has given place to a miliary one. 


Fic. 6 85),—‘* Early silicosis." The nodular fibrosis has become coarser in character, and the 
individual nodules less numerous. 


. 





Fic, 7 (12966).—'* Early silicosis complicated by tuberculosis.” The silicotic fibrosis has developed to 
bout the same degree as in Fig. 6, but the appearance of incipient “clouds ”’ in both lungs ifidicates 
the presence of early tuberculous changes, The heart-shadow has become “ vertical" in appearance. 
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ET 1 
Medium to advanced silicosis.” The nodular fibrosis is of coarse type. The outlines 
1 1al nodules tend to be ill defined and to coalesce into **flocculi, *appearances 
which are indicative of tuberculous complication, ы 
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as "more fibrosis than usual” (Fig. 4): here and there а negative showing 
the definite commencement of silicosis is to be seen, or which suggests the 
onset of tuberculous mischief. In the latter case the man is put under special 
observation in the Bureau ward; his sputum 1s repeatedly examined, and his 
temperature taken four-hourly. | If the diagnosis of tuberculosis ig established, 
the man’s certificate of being fit for underground service is withdrawn, and ће 
is compensated and compulsorily retired. 

- Syphilitic fibrosis is not common, but has been encountered on two or three 
occasions. Its appearances have no resemblance to those of silicotic fibrosis.. 
but are very liable t6, be mistaken for the tuberculous form; the subjects, 
however, are generally up to weight, look robust, and do not present the 
“asthenic” or “vertical” type of heart. The Wassermann reaction is 
ascertained when this condition is suspected, and if it 1s positive, specific 
treatment is instituted, with the result that the fibrosis speedily clears up. 

Negatives showing well marked silicotic fibrosis often appear amongst the 
* periodicals," for a miner is not compelled to give up his work merely on 
aecount of simple silicosis, but only when tuberculosis supervenes, 

The various stages of bos are differenced, by the Düreau, in accordance 
with their lega. definitions, and therefore, in idis main, by the amount and 
degree of permanency of the incapacitation of the worker. These legal stages 
are paralleled by the indications of the radiograph in the majority, but by no 
means all, of the cases. In other words, the stages, as diagnosed by clinical 
or hy radiographic means alone, do not necessarily correspond. Notwith- 
standing this fact it is necessary, in order to facilitate reference and disc 'ussion, 
te classify the radiographic appearances of the disease in various "stages. 
These radiographic stages are illustrated by a standard series of radiographs, 
which are permanently displayed in the meeting-room of the Bureau. The 
negatives illustrating these standard stages bave been selected from a very 
extended series of cases, and their interpretations have been, in almost all 
instances, verified by post-mortem examination. 

The first incication of change to be detected in the skiagraph of a miner 
who is dev eloping silicosis is due to the formation of fibrous tissue ; this leads 
to the accentuation of the hilus and larger bronchial shadows. T hese shadows 
gradually become denser, and further fibrosis brings out the shadows of the 
smaller tubes, so that, in time, a linear network of shadows appears throughout 
both lungs, more marked, as a rule, towards*the right base. So far, the 
appearances are not pathognomonic of silicosis, and it is not until the super- 
vention of the appearances next described that a definite diagnosis becomes 
possible. 

The next “stage” (Fig. 5) is the apparent segmentation of the linear 
shadows, which now present themselves as numerous, small, discrete but 
closely aggregated miliary nodules, the change from reticulation to nodulation 
usually progressing uniformly throughout the whole of both lungs. As the 
disease advances, the nodular shadows, as seen in serial skiagraphs, grow in 
size but decrease in apparent number (Figs. 6 and 7). The shadows of the 
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nadnles are clearly and sharply cut, as long as the condition remains one ої 
simple silicosis ; but if tuberculosis supervenes, the shadows in the area 
attacked lose this characteristic, become larger, and develop ill-defined edges 
(Fig. 8). а 

The grosser indication of the supervention of а tuberculous complication 
is the appearance of or more areas of “clouding” in the hitherto 
uniformly mottled lung shadow (Fig. 7). "These clouded areas are, at first, 
and 1f they appear in both lungs they are usually un- 


one 


usually unilateral 
symmetrical. 

The heart-shadow in silicosis tends to beeome more and more “ vertical,” 
but not to the same extent as in simple tuberculosis. 

The factors which enter into the development of silicosis are: Duration 
of exposure to its cause, type of work, type of man, character of habits, and 
secondary infections of the damaged lungs. 

The work of the Bureau gives its members unique facilities for studying 
the origin and progress of silicosis, and for recognising pulmonary tuberculosis 
in its earliest detectable stage. Jn addition to this, opportunities have arisen 
for the diagnosis and verification of practically every type of thoracic 
abnormality. Over 200,000 radiographs are now filed in the Bureau, together 
with the medical dossiers of the 45,600 Europeans and 11,500 natives to 
whem the radiographs refer. Two cases of dextrocardia have been encountered 
among the Europeans. 

I am indebted to Dr. W. Watkins-Pitehford, Chairman of the Bureau, for 
permission to publish this paper, and for assistance in compiling и. It is not 
too much to say that the occurrence of even the slightest hitch in any depart- 
тегі of the Bureau is almost unknown; this is due to the persónal 
consideration. given by Dr. Pitehford to every detail of the elaborate 
orgunisation, entirely of his design, by which the Bureau fulfils its functions 
with smoothness and efficiency. 
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The following are the authors’ abstracts of the articles of No. 3, Vol. I, 10th April, 19 


A Peculiar Characteristic Metatarsal 
Disease.—H. J. Panner, Copenhagen (Acta 
Radiologica, Vol. I, Fase. 3, pp. 319-333).— 


Keohlers disease in os naviculare pedis, 
Schlatter’s disease in the tuberositas tibiz, and 
the spinal disease described by Scheuermann. 


A metatarsal disease arising during the period 
of growth (at the age of 10-14) is found, 
whieh almost always is localised to the second 
metatarsal. 

The disease falls into the category of diseases 
to which belong Calvé-Perthes's hip disease, 





The primary starting point is the capitulum 
metatarsi, that is, as in the other cases, in 
an epiphysis ; secondarily, arthritis deformans- 
like alterations may appear in the joint as 
well as thickenings of the diaphysis; often 
the last stage is, however, only a more or less 
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marked deformation of the head of the joint 
itself, 

The progress of the disease is mild, the 
symptoms not infrequently so slight as to be 
left quite unheeded, and a thorough treatment 
is but seldom necessary. 

The changes are, therefore, not infrequently 
found only by an accidental roentgen ex- 
amination, and the latter gives (as is also 
she case in the above-mentioned disease) such 
characteristic pictares that the diagnosis will 
thereby be established. 


Blood Changes by Roengten and im 
Treatments.-—AxrL Westman, Stocklf»lm 
(Acta Radiologica, Vol. I, Fasc. 3, pp. 349-357). 
—The author has studied the blood changes in 
patients treated by roentgen and radium. In 
Doth cases the changes are absolutely iden- 
tical, only varying in strength according to 
the intensity of the irradiation. The changes 
of the red corpuscles are characterised by a 
slight increase in she number of erythrocytes 
as well as in the quantity of hemoglobin and 
the globulary value, which are very differently 
expressed in the different patients, and which 
persist for a more or less lengthy period. 

No certain conclusions can be drawn from 
these changes; they do not appear to be able 
to give any aid towards forming a prognosis. 
The changes of the white corpuscles are much 
more pronounced, After a few weak doses, 
corresponding approximately to a treatment 
for castration, an initial increase is obtained 
in the leucocyte count, caused by the neutro- 
phile polynuclears, and on the fourth to sixth 
day a decrease in the leucocytes occurs, 
followed by a slow retrogression towards the 
initial values. The leucocyte count remains 
constant. The changes in the blood, after the 
irradiation of tumours, belong to another type. 
By means of curves, it is shown how, after the 
irradiation by radium of uterine cancer, ‚а 
' transient increase of leucocytes is at first 
obtained, and finally a decrease in the poly- 
nuclears and the leucocytes. At the end of 
but a few months the blood picture has 
returned to its normal value. In the case 
of irradiations of mammary cancer after the 
operation, where there is no secondary toxic 


effect from the reabsorbed tumours, the initial 
increase of the leucocytes:does not take place. 
The changes in the eosinophile blood picture 
are attributed to a secondary toxie action 
proceeding from фће tumescent reabsorption. 
The cases favourably | inffuenced by the 
radiological treatment show much less marked 
blood changes immediately after the irra- 
diations and a rapid repair, 
especially of the lymphocytes, than for the 
refractory cases. Consequently, . the ex- 
aminations of the blood may serve as a guide 
in respect to the prognosis. 


much more 


Treatment of Malignant Tumours with 
Radium Needles.—S. A. HEYERDAHL, Chris 
tiania (Acta Radiologica, Vol. I, Fase. 3, рр. 
358-365).--The previous favourable results 
of the treatment of malignant tumours with 
radium embedded in needles confirm what has 
also been experienced from other quarters. 
Embedded in the tissue of the tumour, the 
radium exercises throughout a much greater 
influence on the tumour than when applied on 
the outside, and it is also much more lenient 
towards the surrounding healthy tissue. 

Tumours which had formerly been treated 
on the outside with radium, without any result, 
vanished after the embedment of radium in 
the tissue of the tumour. 

As these observations have been made in 
rather а short time, they must, of course, be 
considered as quite preliminary. 

The Treatment of Myoma  Uteri and 
Menorrhagia with Radium and Roentgen 
Rays.—S. A. HEYERDAHL, Christiania (Acia 
Radiologica, Vol. I, Fasc. 9, pp. 366-371).— 
Of thirty patients suffering from myoma uteri, 
twenty-five were exclusively treated with 
roentgen rays, and five were given combined 
roentgen and radium treatment. 

In twenty-five cases a good result was 
obtained : cessation of the menses together with 
complete or partial disappearence of myoma in 
Five patients were operated after 
Of thirteen patients 
menorrhagia, 


most cases. 
the roentgen treatment. 
suffering from twelve cases 
attained to а complete cessation of the menses. 
In one ease there was a recurrence and later 


on an operation. 
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THE ASSOCIATION OF THE SURGEON AND RADIOLOGIST IN 
“ BONE GRAFTING. 
By Sr. J. D: Вохтох, M.B., B.S. London, F.R.C.S. England. 


Assistant Surgeon and Assistant Orthopedic Surgeon, King's College Hospital. 
RADIOGRAPHY IN RELATION TO THE TREATMENT OF FRACTURES. 


Tuk assistance given to the surgeon by radiography in the diagnosis of 
fractures and diseases of bone is one of the outstanding features of the progress 
of science. у 

Itisnow an every-day occurrence to take a skiagram of a fracture. after 
the injury and after the surgeon has “ set " the fracture, and so to ascertain if 
the bone is in the position which’ he wishes it to be. The subsequent 
formation and absorption of callus can be seen by further examination. The 
introduction into the tissues of metal plates, bolts and bone grafts, in the 
treatment of fractures, marked advances in surgical treatment, and the fate of 
these bodies and their effect on the bone is seen on the X-ray plate. This 
enables the surgeon to determine whether the fracture has united, and whether 
the foreign body introduced has had any untoward effect on the bone. 
plate, thé formation of a false joint, and fractures of 
` djagnosed by means of the Röntgen rays. 


A loose 
a bone graft can be 
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°, Experimental work in the laboratory in the union of fractures dates back 
to the seventeenth century, but it is comparatively recently that the histological 


been studied. Recent, workers on the funetion of periosteum, bone, and the 
. method of union following bone grafting, have been able to study the conditions 
by radiography as well as by the use of the microscope. The knowledge of 
the experimental work on animals is of the greatest importance to the surgeon, 
but the progress of each case of a bone graft must be watched by means of a 
skiagram. Hence, it is found that the mass of experimental work in frogs, 
rabbits and dogs is confirmed in man by studying the skiagrams at intervals 
after bone graftin 


INDICATIONS ков Bone GnarrixG їх A Lona Bone, 
In the treatment of fractures bone grafting can be used in cases of :— 
(a) Non-union. | 
(b) Fibrous union. 
(c) А gap between the two fragments. 
(d) False joint at the site of fracture. 


Among the alt 
(a) Metal bolts, plates, and screws. 
(b) A step operation, whereby the bone is shortened and mofticed. 


(а) These me 
than they are in 
changes occurrin 
subsequently. х 

(b) А step operation has the advantage of not requiring the introduction of 
a foreign body into the tissues, but the limb will be shortened considerably, 
as in order to approximate bone, which has osteogenetic power, it will be 
necessary, invariably, to remove a considerable portion of the bone at the ends 
of the fragments. : 

Furthermore, fixation of the fragments together is difficult, when the 
surgeon has before him the fact that he mus: spare every centimetre of bone 
he сап, so as to shorten it às little as possible. Hence, after this operation the 
external splinting 18 of importance. 

Case 1, Fig. 1, shows a htmerus which had been fixed by a bolt, such as 
suggested by Cuthbert Wallace. A false jomt resulted, and it was obvious 
that further treatment to obtain union was necessary. А step operation was 
performed in 1919, and union resulted in mal-position owing to the difficulty of 
external splinting in this case. It so happens that the man 1s able to work on 
а railway with his short united humerus, but ia view of more recent experience 
with bone grafting, it is probable he would have had a straighter arm, and 
even with the fragments approximated it would be slightly longer. | 

The preference for an autogenous bone graft, in the treatment of the four 
conditions mentioned, is founded on experience in man and experimental work 


"native methods of treatment for the above conditions are :— 


hods of treating the conditions described are less ugeful 
ther fractures. "This appears to be the case owing to the 
in the ends of the ununited bone, which will be described 
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on animals. The skiagram of every case shows the condition of the bones 
which is likely to be found, and in order to explain the choice of bone grafting 
for this type of case, and the contretemps that may occur, it is necessary to 
understand the morbid anatomy cf the parts involved. • 


. Моквір Anatomy. 


1. Skin and Fascía.—Gaps in bone have been more common during the 
last eight years owing to the effect of missiles of war. Hence the skim and 
fascia over the site ої injury is often replaced by dense scar tissue. - Should 
sinuses be present the case requires other treatment before grafting is applicable. 

2. Muscle and Tendon—These structures are often scarred owing to injury a 
to the limb by missiles. Portions of muscle and scar may be interposed 
between the fragments of bone. 

3. Pertosteum is found to be normal about an inch from the end of the 
fractured fragment. The inch from the fracture is thickened and less vascular 
than normal periosteum. 


+. Bone.—The bone presents many different features :-*- 

(а) If much sepsis has been present and the fracture is of old 
standing, rarefaction of the whole bone is often present. 

(b) Bone ends are rounded off and the compact tissue is sclerosed— 
that ів, the end of the bone is replaced by * bone scar tissue," 
called sclerosed bone. 

Osteophytie outgrowths in the form of spikes and nobs— 
sclerosed bone—often project from the end of a fragment. 

: On the other hand, atrophy of the compact bone may be 

seen, and the end of the fragment be a shell of bone enclosing 
soft yellow fatty tissue in the medulla. 

(c) A chronic abscess cr infection may be present in the bone. 

(d) Gross infection is unlikely to be present when the case is 
presented for bone grafting. 

‘5. The tissues between the bones may consist of :— 

Muscle, especially triceps in the arm. 
Scarred muscle. 

Fibrous tissue. 

A joint cavity, containing serous fluids and at times loose bodies. 


PREPARATION OF THE SITE OF OPERATION. 


The question of one-stage or two-stage operations is a debatable point among 
surgeons still, but it seems politic, after considering the morbid anatomy, to 
adopt a two-stage operation in certain cases. Among the principal indications 
for a two-stage operation the following present themselves :— 

1. Much scarring of skin where incision has to be made. This is dealt 
_with by excision of the scar and either suture or pedicle grafting of skin and 
subcutaneous tissues from another portion of the body. 

‘ 
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2. The presence of metal in the neighbourhood of the intended graft, 
whether it be a missile or metal previously inserted to obtain union. This is 
removed. ` 

3. Bone, which radiographically is possibly infected. This is exposed, a 
"culture taken. ‘and the suspicious bone removed with a gouge. Such conditions 
г more can be dealt with at the same time as a prelirfinary 
aling is by first intention*a period ‘of two months elapses 


heing present, one 
operation, and if he 
before grafting. 
"A pedicle graft is пог recommended at the same time as a preliminary 
eperation on the bone, and im any case an interval of six months is allowed 
between the healing of all sinuses and the preliminary operation or bone graft. 
That this interval stated as a definite period is unscientific, is recognised, 
and that Goadby has shown that organisms of virulent type exist longer than 
that, is pertinent, but experience shows that a six months interval is a safe 
one in the majority of cases. | 

Further value of this preliminary operation is seen in the lighting up of 
unsuspected latent infection. 

4. Gross deformity owing to loss of substance of the bone should be 
corrected before grafting. For instance, radial adduction of the hand occurring 
after the loss of two or three inches of the radius will necessitate stretching 
muscles and tendons by splinting or plaster prior to insertion of the ота. 

Some cases will require no preliminary operation, as the skin presents 
little scarring and the bone is found to be suitable for grafting, а cond#tion 
suspected from study of the skiagram. Case 2, Fig. 1. 


JoNE GRAFT. 


It is well recognised by all who do bone surgery that a technique must be 
followed which will enable the surgeon to exclude the possibility of any 
infection being introduced into the wound. After careful preparation of the 
skin at the site of the operation, the incision is planned so that the graft will 
not lie subeutaneously. The skin is occluded from the wound by veils, and 
henceforward only instruments introduced into the wound. 

The fragments are exposed, the periosteum raised from the bone for a distance 
which will correspond to the length of graft required, except when it is the 
surgecn’s intention to use an intramedullary graft. In this case it will not be 
necessary to raise normal periosteum, but to resect all fibrous tissue between 
the bones and over-sclerosed osteophytic outgrowths and raise the thickened 
perios:eum from the ends of the bone. 

Че erosed bone is спі away, as this scar tissue does not readily form new 
bone. Healthy bone is exposed in each fragment so that the medullary cavity 
is seen. A groove is cut with the motor saw if an inlay graft is to be used. 

The length of graft required is measured Ру a sterilised steel measure, and 
this wound covered with a towel. A graft of the required size is cut with a | 
he tibia, so as to consist of periosteum, compact tissue and. 

к 


motor saw from 
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medulla. The inner surface of the tibia is a suitable place to cut a graft 
from. The graft is removed and leg wound closed. 
The graft is taken m forceps and placed in the wound already prepared. 
• 
METHOD or IurraxTATIONA У . 


1. Intramedullary, both ends ; 

2. Intramedullary, one end, and lateral inlay at the other ; 
3. Lateral inlay both ends : 

are the methods in common use. À 

The method of choice depends upon the bone to some extent, and on the 
method of fixation used by the surgeon. 

An intramedullary bone graft is an excellent internal splint, and so seems 
especially applicable where a single bone exists, e. in case of humerus or 
femur. No other fixation is then necessary. 

In the case of the inlay graft the mechanical skill of the operator must be 
a factor, as if he can cut his graf= so that it fits accurately, no fixation, unless 
it be No. 4 catgut or kangaroo tendon, is necessary. . 

In forearm bones, an intramedullary graft at one end and a lateral inlay 
fitting well, is serviceable, as no fixation is necessary, and if the inlay is put 
on the side of the bone so that Ше strain will keep it in place, the graft lies 
quitesfirm. 

Some surgeons prefer fixation with plates or wire, but in the majority of 
cases it is possible to get good apposition of the fragments without the 
introduction of these foreign bodies, which, after they have served their 
purpose, often have to be removed. Ап additional length of graft often will 
ensure better fixation. 

When а bone is a-shell, as described previously, the shell may be split 
longitudinally, and a graft bound into the medulla by No. 4 catgut or kangaroo 
tendon round the shell. As would be expected, osteogenesis is often rapid. 
The object of the operator should be to get good apposition of the graft to the 
hast bone and to get good fixation. 

The great importance of good apposition cannot be exaggerated, although it 
is probable that some bones when bridged by a graft have united when apposition 
has not been mechanically perfect. Case 3, Figs. 1-3. 

The wound is closed in layers after hamostasis is secured, the graft being 
covered by as much tissue as possible. External splinting is applied, plaster, 
‘unless there appears to be the probability of a haematoma owing to the extent 
of the wound and difficulty in hemostasis. The plaster is changed after six 
weeks, and the condition of the bones and graft seen by means of a skiagram. 
The length of time plaster is necessary is judged in each case by the skiagram. 
Suppose there is evidence of plenty of new bone formation after five months. 
as in Case 3, Fig. 4, a bivalve plaster is made and massage and passive 
movements commenced. Later the bivalve is worn for а portion of the day, 
when the patient is liable to any injury, such as travelling through the town, 
and is discarded at home. 
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RESULTS. 














Firm bony union following a bone graft enables the patient to fulfil his 
ordinary work. 2 ; 

In the series of skiagrams chosen, the intention is to demonstrate the 
contretemps that are liable to occur as well as the success following bone 
graf-ing. Failure to obtain union? after operation by, bone graft is due to the 
following eauses: 
90. Тайну up of latent infection, and so causing suppuration in the тошт. 
The usual effect of this is to cause death of the graft and necrosis of the ends 
of tie bones to which the graft was applied. The graft and a portion of the 
bone become sequestra. Strange to say, it is a well recognised fact that some 
grafts fulfil their function in spite of suppuration. Profuse osteogenesis Is 
caused and the bone unites; all or part of a graft may become а sequestrum 
and му ім removal. Case 4, Figs. 1-5, exemplify this. 

. Poorly nourished covering of the graft owing to deep scar and shin 
in hese age avoided by preliminary operation. 
Defective tec 

(a) The extent of eontact between the graft and the host bone is too 
small, and fixation of graft is not sufficiently stable. The 
writer has never found it necessary to use wire or plætes to 
obtain fixation of the graft, and makes every endeavour to 
avoid using them, as the chances of causing prefuse 
suppuration, should any latent sepsis be present, are con- 
siderably increased. Their introduction often necessitates 
a further operation for removal after they have served their 
purpose, as rarefaction of bone around the metal is constant 
at first, and later, although many tighten up and even get 
partly or completely covered by bone, others work loose, 


nique in application of the graft— 


even under aseptic conditions of bone grafting. 

Inaccurate apposition is probably the cause of failure in воће 
eases, although Case 3, Figs. 1-3, show far from good 
apposition, and the result was satisfactory. 

sufficient sclerosed bone removed from the host bone, so that 
at the site*of contact of the graft there is insufficient power 
of osteogenesis. 


(c) In 


Fracture of the graft?’—This may be due to trauma, and occur just ава 
fracture of any other bone. Hence, such fractures of grafts are most commonly 
seen subsequent to removal of splints, the graft being too frail to withstand 
the strain put upon it and insufficient new bone being formed to stabilise it. 
ure of the graft occurs during the first three months after 
is due to osteoclasis proceeding so rapidly that there is an 
across the graft and it falls apart. Саве 5. 

е commonest at the point of the graft where the latter joins 


The common frac 
the operation, an 
area of rarefactio 

It appears to 
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the proximal fragment of the host bone, and is most frequently seen in the 
humerus, ulna, and tibia. 

Two cases of grafting of the ulna, followed by early fracture, were 
investigated by further operation. In each case the upper end of the graft had 
been placed intramedullary into a fragment of the ulta not three inches in 
lengthe This fragment of ulna had a great tendency to flexion and abduction. 
and the graft was very tight, so that when fixed to the lower fragment there 


«-кгав much strain on the graft at its junction with the upper ulna fragment. 


Doubtless the very tight fit of the intramedullary graft, like a cork in a bottle, 
prevented a proper blóod supply to the graft, and then the tension caused the 
fracture. When a graft has occurred the limb should be kept splinted, as if 
the fracture had not occurred. and the subsequent events watched by 
radiography. 

Some fractured grafts showed marked osteogenesis, callus being formed at 
the site of the fracture," but in others no effort at union is seen and a false 
joint is formed. 

The value of radiography in watching the progress cannot be exaggerated. 
In the case that goes straightforward, it is by the skiagrani as much as by the 
apparent strength of the limb that we can judge for what period a splint 
should be worn. In the complicated case, the untoward occurrence can be 
exactly diagnosed by study of the skiagram. 

Case 6 is an example of cross union between the bones of the forearm 
with non-union of the radius. The details of the operation are stated with the 
plate. 

. Case 7 is that of a case that was grafted twice. The first graft put in, in 
Scotland, fractured, and the second graft united firmly. 

I wish to express my thanks to Mr. H. A. T. Fairbank for permission to 
све Cases 1 and 4 of cases upon which he operated, and to Dr. Russell 
Reynolds and Dr. Tindall Atkinson for their help in the interpretation of the 
skiagrams. 
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. 
DESCRIPTION OF PLATES. 


Case 1.—Fias. 1-3. Саве of G. S., wound of arm with false joint in middle of humerus. А bone plate 
had been put inzo the arm in 1915 in Germany, but non-union resulted, and this was removed on his 
return home anc a bolt substituted. In August, 1919, there was non-union of the humerus, and 
Fig. 1 shows a -alse joint probably present. The bolt was removed, ends of the bone freshened, 
dovetailed and fixed with kangaroo tendon passed through holes bored in the bone, At least 
25 inches of sho-tening were expected. Angulation resulted owing to difficulties of external splinting 
in the case, Firm union resulted in twelve months, with a short arm, movement at the elbow 
joint being possible within a range of 70° to 150°. He is now а goods porter at Crewe. Patient 
was a soldier, age 21 when wounded and taken prisoner in 1914. Wound from operation of bolt 
insertion healed January, 1919. Bone shortened in August,1919. In view of more recent cases, the 
insertion of a graft would have made it possible to give the patient a longer humerus and one with 
less angulation, and the skiagrams are shown as an instance where a better result would be expected 

- by use of a graft. 2 


- 
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САВЕ 2.—Fias. 1-3. Case of С. S., wound of forearm with united fracture of radius and fibrous union of 
"пша, А preliminary excision of scar was performed with removal of some of the bone. Bone graft 
was done and only а short graft put in, although a considerable gap existed after the sclerosed bone 
had been removed.  Intramedullary upper end and a lateral inlay fixed with kangaroo tendon to the 
lower end, Firm union resulted. Patient was a soldier, age 24 when wounded in 1916. Wound 
healed in 1918. Ulnar nerve sutured in September, 1920, and bone graft in September, 1921, 


САЗЕ 3.—Fıcs. 1-7. Case of é. 5., wound of forearm with loss of two inches of radius. Bone graft 
. operation іп "Аргії, 1920, intramedullary in upper fragment and lateral inlay to lower fragment. 
In spite of poor contact of the lower end of the graft, union occurred, and the skiagram taken two 
years after the graft shows that the bone is reconstituted, and possibly a medullary canal has been 
formed in the graft. Many small pieces of metal are seen in the soft tissues. Patient was a soldier, 

age 22 when wounded in 1916. Wound healed in 1917. Median nerve sutured in January, 1920, 


and bone graft in April, 1920. The stages in the repair of the bone are shown in the series of» 


skiagrams, 

Case 4.—¥Fies. 1-5. Case ої ©. S., wound of arm with fracture and non-union of humerus. А pre- 
liminary pedicle graft was performed. Bone graft, intramedullary, was done. Profuse suppuration 
followed, and this and the necrotic graft are shown in the second and third skiagrams of the series. 
When the graft was removed nine months after it had been put in, the humerus was united and the 
sinuses quickly healed, leaving the patient with a humerus of great strength. The wound has 
remained healed over eighteen months. Patient was a soldier, age 29 when wounded in August, 

} in February, 1919. Pedicle graft was done in May, 1919, and bone graft іп 

questrum of the graft was removed in September, 1920, This is shown as an 

ne occurring in spite of suppuration. 

Case 5.— Case of С. S., wound of forearm with fracture and non-union of ulna, Skiagram shows а 
fracture of the graft at the junction of the graft with the upper fragment of the ulna, Graft was 
inzramedullary in the upper fragment, and laterally implanted into the lower fragment. This 
fracture was in no way due to trauma, and occurred at an unknown time during the five months 
subsequeu$ to the bone graft. 


Сазе 8.--Кіб5. 1-3. Case of (+. S., wound of forearm with fracture of radius and ulna, resulting in 
urion of the ulna, non-union of the radius, but synostosis between the upper radial fragment and the 
ulna. The synostosis was divided and muscle pulled between the bones and sutured there. A 
5-ineh graft was applied laterally to the upper fragment and intramedullary to the lower end of the 
ralius. The gap was just over an inch. Union of the radius occurred and the synostosis did not 
rezorm. There is a subluxation of the inferior radio-ulnar joint. Patient was a soldier, age 25 
when wounded in 1917. Wound healed in 1919, and the bone graft operation was performed in 
November, 1920. 

САВЕ 7.—Е165. 1 and 2. Case of С. S., wound of forearm with false joint in upper part ої ulna., The 
skiagram taken in May, 1920, shows false joint and considerable new bone formation around this. 
The upper three inches of the lower fragment consist of bone formed from a graft that had been put 
in at a previous operation and had fractured, and the false joint formed. The bone was freshengd 
and grafted by an intramedullary graft to the upper fragment and an inlay to the lower. Тһе 
patiens was boxing, in spite of the surgeon's orders before he left hospital. Patient was wound’ in 
March, 1918. It healed quickly, and he informed me the first graft was done in December, 1918. 
Tte graft shown in the skiagram was performed in June, 1920, 


January, 1920. The 
instance of union of 








THE OPAQUE MEAL EXAMINATION OF THE 
. STOMACH. 


М.К.С.5., L.R.C.P., Medical Officer in Charge of the Radiological 
Departanent of the London Hospital. 


A METHOD FO 


By S. GILBERT Зсотт, 


INTRODUCTION. 


aque meal examination in the diagnosis of pathological 
tothe stomach and small intestine is now fully recognised. 
Each year sees an increase in accuracy, and I believe that the time will come 
wher it will be possible to detect practically every gastric lesion of an organic 
nature, both great and small, by this method of investigation. 

Its application, however, requires great care and attention. It is beset 
with pitfalls. For instance, deviations from the normal, as we know it, are. 


THE value of the o 
conditions pertainin 
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very apt to be mistaken for pathological conditions, and such errors can -be 
avoided only by practical experience, by extremely careful observation, and 
recording of facts. | 

The radiologist must realise his responsibilities. , His opinion should 
always be based on sound evidence. His report on a case may turn the scale 
and apparently justify an operation. If, therefore, his evidence is weak or 
incomplete, he should have no hesitation in saying so. 
*- - То is unnecessary for me to emphasise the diagnostic value of the opaque meal 
examination of the stomach in a meeting like this. We must not, however; 
lose sight of the fact that it 1s still but in its infancy and that our methods are 
Ly no means standardised. We must, therefore, be constantly seeking to 
improve its diagnostic value, and must not be content to jog along in a groove. 

The grosser gastric lesions can be detected by almost any method—it is 
the minor lesions that really test its value. 


Current METHODS. 
Various methods have been advocated from time to time by workers т 
' different parts of the world. Some of these are ingenious but of little practical 
value in diagnosis. Others, which have proved their worth, are still in vogue. 

It is interesting to note how countries favour one method rather than 
another. For instance, in America, radioscopy was little used until recently, 
diagnosis being dependent upon the evidence obtained from a number of 
p-ates. Many dozen radiographs may be taken during the course of. the 
examination. In England this would be considered an impracticable and 
expensive procedure for a busy hospital, and, in my opinion, its diagnostic 
valite is not sufficient to justify the expense which it entails. 

On the Continent а combined plate and screen examination is the most 
pepular. 

In this country, although screening is considered of value, the evidence 
obtained from radiographs is thought to be of still greater importance. The 
higtory of the case, together with the unreliable gastric complex—that is to 
say, the behaviour or type of the peristalsis, or rate of emptying of the stomach— 
is given, I think, too great a diagnostic value. 

I have, like many others, thoroughly tested these various methods over a 
number of years. While practically all of them will indicate the presence of 
such gross lesions as a large penetrating ulcer, with biloculation or a new 
growth of the stomach, they have proved to be of uncertain value in the 
diignosis of a very small gastric or duodenal ulcer. For several years I have 
been working on a definite line of technique, and I consider that й has stood 
the test better than any other, and if I now think it worthy of deseription, it is 
because for over three years it has consistently given over 94 per cent. of 
correct diagnoses, year in and year out. "Those of my colleagues who are 
responsible for hospital work will appreciate what this means. Some surgeons 
ar» still severe in their criticism of the examination, but what other branch of 
medicine can show so high a diagnostic-value ? 


H 


. 
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SvsrkMATIC Raproscorptc PALPATION. 


Systematic radioscopie palpation, which must not be confused with the 
stomach-prodding or palpation used by many workers, consists of a minute and 


" systematic examination of the entire wall of the stomach and duodenum. "The 


barium cream, which is given as the opaque meal, is, as it were, smeared over 
ihe mueous membrane of the stomach, so that the folds are easily visualised 
and any distortion 
anterior- and posterior surfaces of the stomach can be examined minutely. 
This is of considerable importance, for with most other methods ulcers in these 
positions are frequently missed, owing to the fact that they are not, so to speak, 
on the sky-line—that is, they are not situated on the lesser or greater curvature 
of the stomach. Fortunately for radiologists, the majority of ulcers occur in 
the latter positions, This systematic palpation is carried out inch by inch, 
starting at the cardiac and ending at the duodenal end. 

Although this method is quite simple and does not involve the use of 
expensive apparatus or of plates, it places a somewhat heavy strain on the 
radiologist in a busy hospital. Proficiency, however, lessens this difficulty. 

In radioscopic palpation the diagnosis depends solely upon direct evidence 
of the lesion. That is to say, a definite diagnosis can be given only when the 
lesion has been visualised on the fluorescent sereen. The radiologist has thus 
an advantage over the physician and surgeon, who merely suspect the presence 
of a lesion, and whose diagnosis is based almost entirely on indirect evidence. 

The method I am describing to-night has been of gradual growth and has 
really been forced upon me on account ої the conditions under which one hàs 
had to work at the London Hospital. ^. 

Owing to the ever-increasing number of opaque meal examinations required, 
everything which did not prove to be of diagnostie value had to be discarded. 

The method must be rapid and accurate, and the expense reduced to a 
minimum, but without sacrificing accuracy. 

The diagnostic value of radiographs as against the screen examination was 
also forced on me some years ago by a case where the lesion was easily seen on 
the screen, but, owing to its position, severely taxed one’s ingenuity to 
demonstrate on a radiograph. My reliance on radiographs in gastric cases 
since then has waned. 

As a satisfactory radioscopie examination requires attention to many small 
technieal details, I propose to describe these rather more fully than might be 
eonsidered necessary. 

CrintcaL Ніхтову. 

Generally speaking, it is unnecessary for the radiologist to know the clinical 
history of a gastric case. I know that on this point I am at variance with 
most of my colleagues, but I think that confidence in one's method of diagnosis 
is proved if the diagnosis can be given independently. 

I think that any careful physician ог surgeon will admit that the clinical 


or defect can be detected. By this method both ihe”: 
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history of a case is often unreliable and misguiding—otherwise, why do they 
ask the radio: ogist's s help—so that, on the whole, it is better for the radiologist 
to undertake - ais Investigations with an entire [орен mind, unhampered by any 
preconceived opinions and suppositions. . 

I was intcrested to see the following statement, supporting this contention! 
in a recent paper by Carman, of the Mayo Clinic: “ However helpful the 
clinical facts may have’ been in the developmental stage of gastric radiology, 
and however necessary this still may be for the interpretation of other radio- 
logical findings, their employment at this time by the radiologist in diagnosis 
of duodenal or gastric ulcers is unnecessary, and would increase, rather 
than diminish, his mistakes. —Journal of Radiology, Vol. ПІ, No. 12, 
December 22nd, 1922. 


DiaGNosTIC VALUE or RADIOGRAPHS. 


I know that many of my fellow radiologists will again be at variance with 
me оп the question of the value of radiographs in the diagnosis of gastric 
lesions. I have been forced by practical experience fo credit radiographs 
with secondary importance, for I found that in many difficult cases, such 
as a small ulcer on the anterior or posterior surface of the stomach, or 
high up towards the cardiac end, it was extremely difficult to demonstrate the 
condition on а radiograph, although the diagnosis was already definite from 
the screen examination, 

"Т do not mean to say that I have discarded radiographs entirely m gastric 
work; they may be of value in some cases, but many a small ulcer will 
be, missed 1f too much relianee is placed upon them. Of course, they will 


easily demonstrate grosser lesions, but we are chie fly concerned in finding 


a method of detecting the aniilor ulcers which are easily overlooked. 


Radiographs, however, are useful for recording unusual conditions and for 


demonstration of the lesion to the surgeon. 

I even go so far as to state that any lesion demonstrated on a radiograph 
would easily be diagnosed by radioscopie palpation, but that the reverse 
does not hold good—namely, a lesion demonstrated by palpation would not 
necessarily have been diagnosed from the radiograph. 





А METHOD ror THE KEEPING OF STATISTICS 


With regard to statistics, in order to estimate the diagnostic value of any 
method, operative findings mus: be compared systematically with ihe radio- 
logical findings. To many radiologists attendance at abdominal operations 
is not always possible. At the London Hospital this difficulty is overcome by 
the use of special forms affixed to the report sheets ; these are filled up at the 
time of operation by the surgeon, giving particulars of the condition found. 
The forms are returned at once to the department and compared with the 
radiological findings. The accuracy of the uH did diagnosis can thus be 


‘checked weex by week and year by yéar. 
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Rapipiry ОЕ METHOD. 


The two chief advantages ої radioscopic palpation are that it can, after a 
time, be carried out with rapidity, and that it is extremely accurate in the 
‘detection of small lesions. 

Іс a busy hospital rapidity in gastric work is of the greatest importance, 
but, zt the same time, accuracy must not be sacrificed fo speed. In a straight- 
forward case, such as, for instance, that of a duodenal ulcer, a diagnosis can be 
given within five minutes—little more than the time required for the examin- 
ation of a normal case. I have been able to examine as many as twelve gastric 
cases in the course of an hour. The radiologist should have good sight, strong 
wrists and forearms. Suitable arrangement of the screen and patient, so that 
palpation can be comfortably and efficiently carried out, is also necessary. 

The installation must be one which will give a steady screen effect, and the 
fluorescent screen should be the best obtainable. 

Concentration on the part of the operator is important, and protection, both 
to the operator and patient, must not be neglected. 

Accuracy of Method.—The accuracy of а method which yields a percentage 
of 94 per cent. of correct findings. under. hospital conditions, cannot be 
doubted, these statistics being based on cases which have passed through the 
department within the last two years, in which the diagnosis has been*con- 
firmed either by operative findings or by post-mortem examination. They do 
not include cases which have yielded to treatment without operation,’ or 
which have been considered by the surgeon as inoperable. The actual figures 
are given in the Lancet of November 18th, 1922. 

It must be remembered that errors in diagnosis, if traced to their source, are 
of extreme value. Every mistake, therefore, should be thoroughly investigated. 
A paper on incorrect diagnoses traced to their source would be extremely 
interesting reading. It is a mistake to slur over one's failures. 


TECHNIQUE. 


Preparation of the Patient—A vegetable purgative, preferably castor oil, 
administered thirty-six or forty -eight hours before the examination, the mti 
being then put on a light diet, but not starved. The last meal, ноћ вћоша 
consist of fluids, such as soup or bread and milk, should not be taken less 
he examination. | 
preparation is (1) to have the intestinal tract as empty as 
possible to facilitate the examination, while at the same time avoiding artificial 
conditions ; that is to say, the effect of the aperient must have passed off. 
(2) The patient should not feel unusually hungry, as this condition has a 
definite reflex effect on the behaviour of the stomach. 

The patient should wear a special garment which can be easily slipped on 
or off, made of some washable material, free of opaque bodies, such as buttons, 
koke and eyes, etc. 


than an hour before 
The object of this 
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COMPOSITION oF THE MEAL. 


- Darium sulphate is the salt now used by practically all radiologists. It is 
admirably suited to the purpose, but difficult to administer i т a palatable form. 
Much time is wasted in trying to persuade patients, who are e already suffering: 
from *some form of gastric disturbance, to swallow distasteful and nauseating 
mixtures. . 

. After several attempts, I eventually found а very palatable mixture, which 
I have now used for some years. It has saved much time and inconvenience 
' both to myself and patients. 

This barium cream, which has been commercially christened Ramu, i 
made in three Тегана: : No. 1, thick flavoured, for esophageal cases; 
No. 2, medium thickness flavoured, for gastric cases; No. 3, thin and wn- 
flavoured, for opaque enemata. These, being sterilised, keep for weeks, and 
can: therefore be kept in stock. The barium itself is well held in supension. 
The prescription is as follows:— a 

No. 1.—Thick Flavoured. 


• 
Barium Sulphate i. ur ... 10 ozs. 
Saccharin =e ae u me 2 grains, 
Vanillin a зе T jag 5 grains. 
Gum Tragacanth u el ... 100 grains. 
$ Distilled Water em Би to 20 ozs. 
No 2.— Thin Flavoured. 
* Barium Sulphate а cds ... 10 ozs. 
Saccharin ze "e = - 2 grains. 
` Vanillin ies m = 25 5 grains. 
S Gum Tragacanth us PN ... 60 grains. 
Distilled Water HR "n to 20 ozs. 
No. 3.—Thin Unflacoured. 
Barium Sulphate ae - .. 10 ozs. 
Gum Tragacanth E си ... 60 grains. 
Distilled Water "e а to 20 ozs. 


The gum tragacanth and the barium sulphate should be mixed as powder, 
and the water added gradually. The whole is sterilised. It is better made 
up by a chemist, and a stock bottle can be képt for emergency. Being 
sterilised, it can be used for other purposes, such as injecting into the sinuses 
or empyemas, using whichever thickness is most suitable for the case. This 
- barium cream throws a very dense and homogeneous shadow, creeping readily 
into nooks and crevices, such as ulcer craters, appendices, etc. 
Quantity.—There is no hard and fast rule as to the amount of the meal to 
be given in a gastric case, any more than in an «esophageal case. [t is 
dependent or what method is employed and on what the radiologist wishes to 
demonstrate. 
Radioscopie palpation cannot be efficiently carried out if the stomach is too 
full of the meal, for this condition makes it difficult to displace the contents so 
‘that each section of the mucous membrane may be examined in detail, and a 
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small ulcer, when situated on the anterior or posterior surface of the stomach 
wall, nay easily be masked by the dense shadow of the full stomach. 

For this reason only a small quantity (three to four ounces) is given at 

А ~~ = — -- 

first ; this can be displaced upwards by manipulation and smeared over the 
. . | e · po 
interior of the stomach without diffieulty. 

A further six ounces or more may be administered later as required. «This 
is especially necessary if the whole mtestinal tract is tg be examined. 


NUMBER OF EXAMINATIONS. 


Owing to the large increase, in recent years, in the number of cases 
requiring the opaque meal examination, I have found it necessary to discard 
everything that has not proved to be of some diagnostic value. One of the 
first things which I investigated was whether the rate of emptying of the 
stomach gave any reliable information as to the state of the organ itself. I 
know that most radiologists make repeated examinations to determine the rate 
of the emptying of the stomach, but as I could recall no case in which this had 
helped me to а diagnosis I began to doubt its value. 

I therefore carried out a few simple tests with students and others, and 
my conclusions were as follows: In a normal stomach the rate of emptying 
is influenced to a large extent by (1)the mental condition of the patient during 
the examination—fear and apprehension, for instance, were found to retard the 
emptying rate by several hours. (2) An unpalatable meal and indifference to 
food also retarded the rate. (3) Humger and a relish for the meal increased 
the rate of emptying by some hours. (4) Food taken before the stomach is 
empty of the opaque meal led to an apparent delay. It was possible to obtain 
a difference of four hours in the emptying rate of the stomach in the same 
patient by starving or over-feeding him a day or two before the examination. 

As this showed that the rate of emptymg was influenced by so many 
unknown factors, I decided that frequent examinations had little, if any 
diagnostic v: alue, and so discarded them. 

If there is some mechanical narrowing, say of the pylorus or duodenum, 
which is sufficient to cause delay, this should be easily detected at the first 
examination. One learns nothing more by noting, hour by hour, how much of 
ihe meal has passed into the small intestine. In all normal stomachs the 
meal should be see: passing through the duodenum at the first examination. 
Carman states that free opening of, the pylorus i is retarded by coarse particles 


of focd. 
Tar росвіЕ MEAL. 


This method is advocated by some radiologists when the stomach and 
colon are being investigated. The first meal is given a certain number of 
hours before the examination. By the time this takes place the colon is full 
and the stomach empty. After the colon has been investigated the second 
meal is administered and the stomach examined. 

I have discarded this method, as I have found that although, in theory, it 


should save time, in actual practice it may lead to serious errors in diagnosis. 
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For instance, the evidence of a gastrie uleer may depend on а very small fleck 
lying close to the stomach shadow. If an opaque meal, or even bismuth 
mixture, has to be giten to the patient some hours previously, it is quite 
possible for a small quantity of this to be seen lying apparently in the stomach 
area, resembling an ulcer crater, although actually it is fn the small or even in, 
the large intestine. 

In any case, if this method is used, it is necessary to be extremely cautious 
an diagnosing the smaller gastric or duodenal lesions. 


IMPORTANCE OF CONCENTRATION, у 

The radioscopie examination of the intestinal tract necessitates a consider- 
able amount of concentration on the part of the operator. When a number of 
cases have to be examined all outside disturbances should be avoided. 

The whole departmental organisation must run smoothly. There should be 
no unnecessary delay between the examination of patients. By the time the 
report on one patient has been written the next should be in position. All 
outside disturbances, such as telephone calls, messages, and so forth, should 
be attended to by a deputy. The whole examination $hould be carried out 
systematically, and as far as possible in silence. The shouting of instruc- 
tions to deaf or stupid patients can be avoided by having full control of their 
movements. Comfort assists concentration. | 

The design of the upright diascope for gastric cases should enable one 
1) to sit comfortably in a chair, (2) to use both hands for abdominal palpation 
without being eramped, (3) to get at the patient, so that by gripping the hips 
he can be moved in any direction required without a word having to be 
зреКеп. 

If these points be observed "ће value of the operaior's diagnosis will be 
enhanced, much mental fatigue will be avoided, and tempers will not be 
ruffled during heavy hospital work. 


SYSTEMATIC EXAMINATION, 

As it is not possible for the operator to protect himself completely from the 
гаув while screening, it is essential that all fluoroscopic work be carried out 
expeditiously. This can only be done, without loss of accuracy, by systematic 
=xamination. 

Take, for example, the examination of the thorax. Some definite order or 


. . . . . 
. “outine should always be followed. “Commence by examining the diaphragm, 


zhen the heart and aorta, apices of the lungs, hilum and lungs themselves, and 
so on. Опсе a section has been passed as normal there is no necessity to 
return to it. 

The same systematic method should be employed in all fluoroscopic work. 
Otherwise time is wasted and the danger to the operator is increased. How- 
ever obvious the lesion this routine examination should be persisted im. The 
presence of a chronic gastric ulcer, for instance, does not exclude the 


. possibility of a duodenal ulcer. 


$ 












APPARATUS, 


In all radiological work the apparatus should ђе ав simple as possible. 
This is still more important when radioscopic palpation is employed. Elaborate 
mechanism, however ingenious, should be eliminated, and anything that may 
"rend to distract the attention from the work in hand avoided. 

In other words, 
of the department. . 

For the guidance of others the chief features of an upright diascope may 
be mentioned: (1) The operator must be able to sit comfortably in a chair,. 
and the apparatus must be so arranged that he is not cramped when palpating 
the patient's abdomen. (2) If the latter point be observed the operator has 
full control of the patient's movements. The hips can be gripped and the 
patient moved in any direction. There is then no necessity for shouting 
instructions. (3) The best fluorescent screen obtainable should be used for 
gastric work. It should be small; it need not, in fact, be larger than 10 in. 
by 8 in. Palpation is easier under these conditions, and unnecessary 
fluorescence around the illuminated area avoided. (4) The patient should have 
a firm support to lean against, as full palpation cannot otherwise be used. 
For this purpose I have а metal cylinder, about 8 in. long, fixed to the face 
of the diaphragm. (5) There must be sufficient space between the back of 
the sereen and the front of the patient for the hands to palpate. (6) There 
should be an arrangement for the placing of a casette in position if a radiograph 
is required. I have achieved this by means of a loaded casette always in 
position to the right and left of the sereen—protected, of course, from the 
rays—rcady to be slipped behind the screen one after another at any moment. 


he apparatus should work as smoothly as the organisation 


. 


PROTECTION, 


Protection may be considered as part of the apparatus. Thick lead around 
the tube is by far the safest protection. The chief trouble here, however, is 
current leakage, but this can be overcome. The lead face holding the 
diaphragm should be extra thick, and the diaphragm shutters made up of iron 
and lead. Two sheets of the best tested (N.P.L.) lead glass should be placed 
over the screen. Under ng conditions should it be possible for the rays to be 
projected off this area. 

A filter of aluminium over «he diaphragm opening is sufficient to protect 
the patient. Far radiocsopie palpation I use specially made protective gloves. . 
They have the advantage of being very light and supple; the protective 
materlal is placed on the front and back, and they are lined with soft fabric. 

When doing any screen work, however elaborate and perfect one's 
partieular devices may otherwise be, the following protective rules should 
always be observed: (1) The distance between the tube and screen should 
never be less than 30 т. (2) Usethe minimum amount of current, mcreasing 
it fora few seconds as required. (3) The examination should be carried out 
as expeditiously as possible. 5 . 
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Finally, before a new apparatus is used, protection under all workjng 
conditions should be thoroughly tested with a fluorescent screen or other 
means, from tke floor upwards. Efficient earthing must, of course, be seen to. 

Under these conditions the method here described is perfectly safe—in 
fact, the actual screening time is less than that taken bf most radiologists over, 
the ordinary method of examination. 


= РАГРАТТОХ. 


It is important that all manipulation be gentle. The actual palpation 
‘should be done as far as possible with the flat of the fingers, not with the tips, 
otherwise a reflex contraction of abdominal muscles will take place, rendering 
the examination more difficult. Incidentally, rough handling may set up not 
only spasms of any part of the stomach, but may also cause closure of the 
pylorus—time being thus wasted waiting for the duodenal cap to fill. 

Palpation is an important factor in this method. Some practice is necessary 
before the knack is acquired, and on it depends, to a great extent, the success 
of the method. It is necessary that the hands be trained to work in conjunc- 


.* tion with each other, as each section of the stomach is examined in detail. 


Posrrion ок PATIENT. 
Unless the diascope is designed for radioscopic palpation on the lines 
mentioned above, the patient will have to be examined both in the upright and 


* horizontal position, the latter being used chiefly to visualise the pylorus and 


duodenum. 

With the properly arranged diascope, however, I find that a much better 

v of the pylorus and duodenum is obtained with the patient standing. The 
id is more easily manipulated into the pyloric end of the stomach, and the 
low position of the pylorus and duodenum when the patient is erect simplifies 
palpation. 

If, however, the stomach is much dilated, the contents are difficult to 
control by palpation, and the right horizontal position has to be resorted to 
before the pyloric end can be satisfactorily filled. 

The mechanism for moving the tube under the couch should be such that 
both hands are free for palpation. For many years I have used a foot stirrup 
for moving the tube box. То obtain a good view of the pylorus and duodenum 
the patient should be lying on his right side.* The degree of tilt, however, 
varies with different patients, and in some cases the best view is obtained with 
the patient flat on his face. I have devised a small cylinder ІссаПвет which is 
of considerable value in detecting small ulcers, whether of the stomach or 
duodenum. 

Let us now follow the examination in detail through its various stages. 

The patient, wearing the special garment already mentioned, is standing up 
in the diascope with his back to the tube, holding the handles conveniently 
placed on either side to give him support. The barium cream, in a suitable 
container, is on a small shelf close to his left hand. He is instructed before- 
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Кара that ће will be told when to drink the contents. It is more satisfactory 
if the patient holds the cup in his left hand, as the first part of the examination 
necessitates his turning to the left ; if his right hand is used, this is liable to 
be knocked by the screen, and most of the cream may be deposited on one's 
knees, or, with luck, ой the floor. 

The operator, comfortably seated in front of the screen, grasps the patient’s 
hips, and the exami 
the thorax and abde 
of the hips, bringn 


ation is commenced with a rapid but systematic survey of 
nen. The patient is given a half turn to his left by means 
g him into the oblique position, thus opening up the 
posterior mediastinum. Е | 

He is now told to drink, and the meal is carefully followed in its passage 
from the mouth to the stomach, as the «esophagus or thorax may be the 
site of a suspected gastric lesion. The varied manner in which the meal 
may pass down the cesophagus through the cardiac opening into the stomach 
cannot be described here. 

A few seconds will allow the meal to settle and fill the most dependent 
part of the stomach. Palpation should not be commenced until this has 
"taken place. The type of stomach, position, ete., is quickly 
noted. 

Without manipulation, the cardiac end of the stomach 
cannot be distended to the same extent as the lower 
segment, no matter what quantity of the meal is given. 
This is the reason, I think, why so many small ulcers 
high up on the lesser curvature are missed. To overcome 
this disadvantage, with the patient still in the oblique 
position, firm pressure is exerted on the lowest pare ff 
the stomach with the flat of the left hand-—the left side 
of the patient's back pressing firmly on the compressor 
cylinder fixed on the front of the diaphragm. 

The meal will now be seen to be displaced upwards until the upper 
segment of the stomach becomes fully distended, and any defect in outline can 
easily be noted. у 





Diagram illustrating areas 
where ulcers are difficult 
to detect. A and B on 
account о? being masked 
by meal; C and D being 
above the meal. 


There may, however, be a small ulcer lurking on the anterior or 
posterior surface of this section, ш which case it would be masked by the 
meal shadow. To overcome this the pressure of the left hand is relaxed 
slightly, and the right hand is brought into play by working in conjunction 
with the left; the meal can thus be displaced from any part of the stomach. 
wall at will. | 

The process 18 
stomach while it is 
the gastric rouge. 


aot easy to describe, but if one could glance inside the 
going on, the impression would be that of whitewashing 
in ulcer crater in their midst would be noted іо hold the 
whitewash more easily than the surrounding folds of mucous membrane, a 
fleck or dark spot in the midst of distorted rouge being the result, and if 
persistent would be typical of an ulcer. | 

If. however, small ulcers on the anterior or posterior surface of the stomach 
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are not to be missed, every inch of the stomach wall must be examined ји: 
detail. This cannot be done if the organ is too full, as it is difficult, if пої im- 
possible, to displace the'contents sufficiently. For this reason it is better, as 
already. mentioned, to start with a small quantity of the бй eam (3 ozs.), giving 
more, if required, later. " 

Both hands work down together from the cardiac end, filling and emptying 
each segment in turn. , As the pyloric end is approached the patient is 
gradually brought round from гле left oblique position until square to the 
"operator. This manœuvre opens up the pyloric end, so to speak, and in most, 
cases a slight turn to the patient's right gives the best view of the pylorus and 
cuodenum. There is, howey er, no orthodox position; the patient should be 
moved in whatever direction gives the best view of the area under examination. 

The pylorus is now reached, and the filling of the duodenal cap carefully 
observed. This happens fairly rapidly, provided palpation has not been too 
energetic, in which ease spasm of the pylorus is likely to cause a short delay. 
Light massage will dissipate spasm in a very short time. 

The duodenal cap should be examined in the same systematic way. This 
is simple if it stands away from the shadow of the pyloric епа. but in some 
cases it gets tucked away behind, and considerable ingenuity is required to 
find a position that will give a clear view. 

Great care is necessary in the examination of the cap, as small ulcers are 
easily overlooked, the defect in shadow being in some cases extremely small. 

The duodenum completes the examination, 

As previously mentioned, the rate of emptying is of no diagnostic value. 
Consequently, frequent examinations are unnecessary, unless, of course, 

&rmation of some abnormality is required. 

Occasionally the meal passes rapidly out of the stomach—this will 
necessitate pressure over the pylorus while the cardiac end and fundus are 
being examined, releasing the pressure as the pylorus is approached. Once 
the meal 15 in the small intestine the stomach examination should cease. 

The method I have attempted to describe to-night requires patience and 
pr actice before its full diagnostic value is attained. The knack does not take 
long to acquire, and soon becomes a simple, safe and accurate operation. 

Radioscopy in gastric work has not been developed to anything like the 
extent of radiography. This should be rectified, as I feel sure its value will 
eventually prove to be even greater than that of eadiographs. It is interesting 
to note how America is now finding this to be a fact—the serial method so in 
vogue some years ago being gradually superseded. 

Perfection is admittedly unobtainable, but we should nevertheless strive 
to reach it. Radiologists need not be ashamed of their errors in diagnosis as 
long as they endeavour to find out their cause. At the same time, as Carman 
says, they should not criticise themselves too charitably. 


^ 
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THE PATHOLOGICAL CHANGES PRODUCED IN THOSE RENDERED 
UNCONSCIOUS bY ELECTRICAL SHOCK AND THE TREAT- 
МЕХТ ОЕ SUGH CASES. 

Papers read before the Section of Electrotherapeuticsof the Reyal Society of Medicine, March 1gth, 1922. 

Concluding Papers and Summary by the President of the Section. The Introduction and 
Papers by other Speakers were published in the Авснтувв of June, 1922. 


Communication by Sir BERgNARD Зрипжвову, M.A., B.M., B.Ch. (Oxon), Lecturer 
in Morbid Anatomy and Histology, St. Bartholomew's Hospital. 


that he had made about a dozen post-mortem examinations 
‘от electric shock. In almost all cases it was possible to 
of entrance and exit of the current by means of injuries 
Heemorrhages beneath or in the skin were very constantly 
found. In the majority there was hemorrhage into the muscles, and in one 
case a muscle was partially ruptured from violence of contraction. He had 
never found injuries to bone or periosteum. Usually there were absent any 
indications that the current had passed through the deeper structures of е" 
body. He thought that in many cases the discharge might go through the 
skin mainly and death be the result of stimulation of sensory nerves. There 
were many parts of the body at which sudden stimulation of the sensory perves 
might produce instant death, such as the nasal and laryngeal membranes. A 
slight blow on the upper part of the abdomen had been followed by death, and 
there were a number of cases in which stimulation of sensory nerves in the 
female genital tract had been fatal. Instant death following sudden and unex- 
pected immersion in cold water compared well with that due to electric shtfk. 

The most reasonable explanation of deaths occurring from electric shock 
was that they were due to a sensory stimulation causing paralysis of the 
respiratory centre. This justified the use of artificial respiration. Certainly 
there must be some cases—and there might be many—in which death was 
only apparent, and in which real death only supervened from the lack of some 
means of carrying on the essential function of the body. 


Dr. SPILSBURY sai 
in cases of death f 
determine the poin 
and burns inflicted 


Communication Фу S. JELLINEK, Professor of University of Vienna, Corre- 

sponding Member of the Royal Society of Medicine. 

From whatever point of view the question is approached, the very general 
opinion seems to be that the problem of death by electricity is a complicated. 
one, and not nearly so simple as when it follows the more ordinary acciderits 
of life, such as poisoning, suffocation, drowning, ete. 

From the point of view of time four types of death can be recognised ; 
ignoring minor variations these are : 

1. Instant death (décès instantané). 

2. Slow death (décès lente). 

3. Interrupted death (décès interrompu). 

4. Retarded death (décès retardé). - ; 





H 
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From the point of view of mechanism, or succession of disturbances that 
follow on the electrie shock, four types can again be recognised, among many 
minor variations :— 

1. Death bv shock. м 

2. Death by excessive irritation or paralysis of nervous systenr. 
3. Death by paralysis, of the heart. 

"+. Death by paralysis of respiratory system. 


The results of post-mortem examinations agree with the above types, and’ 
show that functional di&turbances play the most important rôle ; the sections 
are generally negative ; «edema of the brain and lungs is only a sign of 
protracted dying. The marks of the electric current we find on the skin of 
victims are but local injuries. | Г is true that the microscope shows degener- 
ative changes in the brain, spinal cord, sympathetic nervous system, heart 
muscle, and otaer internal organs, but they are not sufficient in themselves to 
constitute a danger to life and to explain the death. The exceptions being 
naturally in certain special structures such as the nucleuseof the vagus, heart 
ganglia, ete. 

Our experience agrees with these statements; many victims, rendered un- 
conscious and apparently dead for the longest time, make a complete recovery, 
showing that the lesions are not so severe as to make recovery impossible. [t 
is noteworthy that in many of these cases the recovery is so complete as to 
leavé no recognisable traces of the accident. 

These statements are made as the result of personal observations in not 
mNely hundreds, but thousands of electric accidents ; this extensive ex- 
perience has not furnished a solution of the problem we are considering, but it 
has taught me the very Important fact that in the great majority of cases death 
is only apparent at first, and that attempts to revive the patient are likely io 
be successful more often than not ; artificial respiration should be resorted to 
at once, as it is of the greatest importance, not only for the lungs but also for 
thé heart and its circulation. Таш at present engaged on researches relating 
to this last point. 

This, in my opinion the only way to revive the apparently dead, is disputed 
in a paper by a medical man in Berlin. He does not offer us a better method 
of resuscitation, but gives us a “ cateh-word " instead—ventriculo-fibrillation 
(tremulations fibrillaires de ventricules}. Аз this condition is almost necessarily 
irreparable, every hope and possibility of revival is naturally excluded. 
Although this medical man has never seen a human case of ventriculo- 
fibrillation, nor even a single case of electrical accident, he ignores the 
experience of others and declares that death by electricity is always due to 
ventrieulo-fibrillation. 

Like many another catch-word, this one has not only confused the minds 
of many responsible people, but it has also been the last cause of death for 
many victims of electrical shock. 


"Ву Е.Р. CUMBERI 
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Атсн, M.A., B.M., В.СЬ. Oxon., M.R.C.P. (Medical Officer 


тп бро о the нае ги gd of " НЫ и 


cases iS unconscious by eleetrie shoek is that of Prof. Jellmek, of 
Vienna. When he gave his address to the present section before the late w ar, 
he established in a most convincing manner that death in such cases was jin : 
‘to cessation of respiration, and that the treatment was the application of 
artificial respiration immediately after the accident, to all cases. His 
experience since the address has served to confirm still more strongly his own 
conelusions which he had already reached. The teaching that death is 
due to fibrillation of the ventricles appears to be based more on theoretical 
grounds, and on experiments on animals, than on practical experience of the 
accidents in the human subject. Though we are unable to prove definitely 
that death may not be due to ventricular fibrillation in some cases, we must 
not fail to emphasige in the strongest manner possible the necessity of applying. 
artificial respiration at once to every subject rendered unconscious by electric 
shock. All those who are likely to be exposed to the risk should be told this, 
and all those who work in the vicinity of electrical machinery and electric 
mains should be shown how to apply artificial respiration. The latter should 
be continued until the recovery or the death of the victim. As a test of death 
I should suggest the application of the faradie current to any of the limb 
muscles. The loss of the electric excitability of the muscles is a sure sign of 
death. 

If unconsciousness after electric shock is due to ventricular fibrillation (ре 
hope of recovery is small. A medical man iust arrive almost immediately 
and ascertain by stethoscopy and. by palpation of the pulse whether the heart 
is beating. If the ventricles ате filbrillating and, in consequence, unable to 
expel their contents, pulsation of the arteries will not be felt. The only treat- 
ment which is likely to restore the normal beat of the heart is massage of the 
veniricles. It is questionable whether the operation could be done in time or 
whether the doctor would care to risk its performance. Violent vibration 
applied to the chest wall over the heart might perhaps have the same effect 
as massage. If there is the least possibility that it might, it could be applied 
by one of those electrically*driven vikrators used by workers in electro- 
therapeuties and massage, and one of them could be installed in the factory: 
The vibrator could be adjusted to give the maximum vibration, or one could 
be construeted to produce still more violent vibration. 

We have пог heard anything about the method of ascertaining, beyond 
doubt, whether the unconscious victim 1s the subject of fibrillation or whether 
he has ceased to breathe although his heart is still beating. I presume, 
without practical experience of the aecident in patients or workmen, that the 
auscultation of cardiac sounds and the discovery of an arterial pulse would 
exclude the presence of fibrillation of the ventricles. 
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Sir Bernard Spilsbury's post-mortem observations are very interesting. 
The injuries whieh he has observed were, as he says, in and under the skin, 
and hemorrhages into the muscles were present in the majority of the cases. 
His observations favour the view that death is due to cessation of respiration 
caused by violent stimulation of the sensory nerves. # е 

І һау say, then, in conclusicn, that Professor Jellinek's insistent demand 
that all cases rendered unconscious by electrice shock should be treated by 
Artificial respiration immediately after the accident is further justified. 


Obituary. 


Proressor WILHELM Konrap vox Кохтвех died at Munich on February 19th, 
1923, at the age of seventy-eight. 

Róntgen was born on March 27th, 1845, at Lennep, in the Rhineland. 
After a preliminary schooling in Holland he studied jn Zurich, and went 
from there to Wurzburg in Bavaria, where he collaborated in researches with 
Professor Kundt. Afterwards, at Strasburg, he carried out measurements on 
the ratio of the specific heat of gases. 

His first professorship was at the Agricultural Academy at Hohenheim, 
but in 1876 he returned to Strasburg as extra-ordinary professor of physics. 
Here he carried out several investigations upon the conditions which regulate 
the passage of electrical discharges through gases at different pressures, but 

yere was little in these researches which could be said to foreshadow the 
here discovery which was to follow nearly twenty years later. 

In 1879 he went to.Giessen, and six years later he occupied the chair of 
physies at Wurzburg, where, ten years later, he discovered X rays. 

This discovery was not an accident. It was the result of experiments 
planned to see whether fluorescence could be got from the electric discharge, 
apd we may well wonder, not only at the long lapse between Róntgen's work 
on the electric discharge (1878) and the discovery of 1895, but at the 
researches which had been going on elsewhere which went so perilously near 
to the same goal. Can we imagine, where others could speak of, the 
astonishment which the copies of the first radiograph taken at Wurzburg and 
sent to various scientific centres caused to the recipients? This is part of the 


-unwritten history of science, but, strangely enough perhaps, the astonishing 


features of X rays and their properties continue quite unabated at the 

present day. . 
. Several played а part in the researches which led to the discovery of 

X rays, and we may at least suppose that the one who gave the final touch was 

well aware of this. Plücker discovered the cathode stream in 1859, the 

study was continued by Sir William Crookes, whose researches into the 

nature of this phenomenon led him to the conclusion that it was like no 

‘other solid, liquid or gaseous manifestation, it was in fact a “fourth state of 
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matter. — How true this surmise was, events subsequent to 1895 were to show. 
Lenard followed up the work of Crookes, and showed that this cathode stream 
could. by suitable means, be got outside the discharge tube in whieh it 
origmates. А year later the X rays were discovered. | 
. If we gotback over the electrical discoveries of the century in which this 
` опе happened, and look for land-marks perhaps as conspicuous, we ‘might 
select Oersted's discovery of the magnetic effect -of an electric current, 
a discovery upon which the greater part of electrical measurements ато 
founded,; Faraday’s discovery of electro-magnetic induction, a phenomenon 
which makes possible the production of electrical power.as we know it to-day ; 
and Hertz's experiments upon electro-magnetic waves following upon the 
brilliant prediction of Clerk Maxwell, the developments of which have 
enriched our knowledge of the spectrum on one side of the visible region 
perhaps as fully as the discovery of X rays has enriched it in the opposite 
direction. Yet there is no denying the fact that a special hold upon the 
imagination is felt at the first introduction to the subject of X rays. The fact 
that tae rays penetrgte through human tissues is perhaps largely accountable 
for this, for another degree of vision is realised. 

It would be superfluous here to speak of the developments, both scientific 
and medical which have come from this unique discovery. Curiously 
enough, it was followed very quickly by another which revolutionised 
scientific thought even more than did the discovery of X rays, for the 
spontaneous emission of rays by radio active substances gave a momentary 
shock to the principle of the conservation of energy, and this shock was 
felt to an even greater extent by chemists when, in the next few years, it wage 
established beyond all doubt that certain varieties of. atoms actually сале 
into others. If there was a little hesitation on their part to accept the facts, 
it may perhaps have been due to their loyalty to atomic traditions which had 
served them well in the past. 

Réntgen lived to see a wonderful harvest of the seed which he brought to 
light. Rewards and honours came to him, but the smile of fortune was Ще 
deken gift of f all. S. R. 
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~. CONGENITAL IDIOPATHIC DILATATION OF THE COLON. 


By Росбга8 FIRTH, M.A., M.D., F.R.C.P., Junior Physician, King's College Hospital, and 
KENNETH PLayrarr, M.A., M.B., B.Ch. Cantab., Clinical Assistant to Cardiological Depart- 
ment, and late Medical Registrar, King’s College Hospital. 


ConGenira idiopathic dilatation of the colon, with which the name of 
Hirschsprung is closely associated from his descriptions of it in 1886 and the 
following years, had been recognised by other observers more than half a 
century previously. The work of Hirschsprung, however, drew attention to It, 
and records of cases began to be published with some frequency. In 1902 a 
masterly review of the subject was written by Finney, who gave some 200 
references, and since his paper the literature Маз become enormous, for the 
.disease, though rare, has features which render recognition easy. 

It must be noted that all cases of megacolon recorded are пої cases of 
congenital idiopathie dilatation, for it has long been agreed that enlargemert 
of the rectum and colon may arise secondarily to mechanical obstruction low in 
the alimentary canal, from such causes as fibrous and malignant strictures and 
anal lesions ; these conditions should пої be classified under the heading ої 
Hirschsprung's disease, which is a dilatation and hypertrophy of the large 
intestine, due to a cause as yet obscure, but apparently congenital in origin. 
The rectum and the pelvic colon are most constantly affected, but the 
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descending, transverse and ascending portions of the colon may be involved 
and even the small intestine. 

In this disease, as in all others of obscure origin, арфі hypotheses to 
explain the causation have been suggested, and these hypotheses may be 
oe under four hefdings :— 
| . Mechanical. Comprising torsion or kinking of the gut due to an 
Pesos long mesentery, or increased length of the sigmoid, atresia of the 
rectum and anus and valve formation. Instances of megacolon have beer 
recorded due to each of these causes, but a mechanical cause is rare ; 
Barrington- Ward, in the records of nineteen undoubted cases examined post- · 
mortem, could find по evidence of mechanical obstruction, and where such 
obstruċtion is found the cases are comparable to the megacolon of adults 
following a mechanical cause. 

2. Neuropathic.—Spasm of the circular fibres of the lower part of the 
inteszine due to some nerve defect or irritation. There is some support for 
this hypothesis in that the muscular hypertrophy does not affect both coats 
equally ; of Barrington- Ward's cases submitted to histological examination 
“the hypertrophy and hyperplasia of the muscular coats, especially the 
circular,” was the characteristic feature. Dowd, after stating that the walls 
of the colon are usually hypertrophied as well as dilated, especially the 
muscular eoat, gives microscopical details of two cases, in one of which the 
longitudinal and circular coats were equal, but in the second the circular coat 
was three times as thick as the longitudinal. It does not, however, follow 
that this hypertrophy is due to spasm of neuropathic origin, a point difficult to 
prove or disprove, and Finney states that in two cases both Meisner's ang 
Auerbach’s plexus were normal. T 

8. Inflammatory.— The common finding of a round-celled infiltration of the 
gut originated this hypothesis, but the inflammation is secondary, and is that 
seen in any condition where colitis and ulceration of the bowels are present. 

4. Congenital—A coincident dilatation and hypertrophy of the colon, as 
suggested by Hirsehsprung himself, a primary hypertrophy with secondary 
dilatation or vice versa, have all been propounded as causes. There is much 
evidence in favour of a congenital defect, and Finney strongly supports 
Hirschsprung’s conception of the disease, drawing attention to those cases т 
which dilatation has been present at birth. The early age of onset of symptoms 
or constipation dating from birth, the marked sex preponderance, and the 
presence of other congenital abnormalities, as m the case we record, are all in. 
favour of a congenital defect. Barrington-Ward holds the same opinion, and 
thinks the ease recorded by Jorikovsky, of a newly-born child with ectasia of 
the large intestine, hypertrophy of the whole intestine, and duodenal stenosis, 
affords conclusive evidence. He considers that the жс deformity at 
the lower end of the bowel takes the form of a muscular hy perplasia, which 
thickens the walls and increases the lumen of the gut, “the physiological 
functions of the intestine are in abeyance, a block is produced, and the bowel 
behind for a varying distance, depending on the extent and duration of the. 


. 
. . 
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condition, dilates and hypertrophies.” He suggests that the condition is Com- 
parable ^ the congenital hypertrophic pyloric stenosis of infants. The cetiology 
and clinical features are so well known that they only need a brief. reference. 

Males ага more frequently affected than females, oughly in the proportion 
of 5-1. The onset of symptoms is generally during the first twelve months of 
life, although in a certain number of cases evidenca of the disease does not 
_ appear for scme years, or rarely until early adult life, but in these cases a 

careful investigation йш the past history reveals long-standing constipation, 
dating as a rule back to birth. . 

The symptoms are abdominal distension, frequently of great extent, acccm- 
panied in some cases by a tumour, due to tho fæcal mass and visible peristalsis. 
Attacks of colicky pain, а or constipation alternating with diarrhea, 
and in the later stages, emaciation, are generally present, while volvulus is not 
an uncommon caro ation: The degree of dilatation of the colon is at times 
astounding ; in one of the cases of Dowd “at least one gallon of semi-solid 
fæces were removed on the operating table and another gallon drained away 
in the next two days." This іп а girl aged 17 years. « 

The case now recorded differs in no way from the general picture of 
Hirschsprung's disease, but, as far as we know, a similar series of radiograms 
has not been published. They show the gradual filling of the dilated intestine, 
leading to angulation of the sigmoid, and the falling over from one side to the 
other of the dilated colon, suggesting why volvulus is a frequent complication. 

- J. H., male, aged 10 years, first came under observation in May, 1919, with a 
history of constipation since birth, always requiring oil to obtain a motion. 


"The mother had tried numerous other drugs without result. Stools were hard 


aid small. Eighteen months ago (at age of 82) abdomen began to swell, 
accompanied by progressive emaciation of the body and limbs, the constipation 
became worse. the bowels frequently not being opened as long as three weeks 
at atime. Attacks of occasional abdominal pain and vomiting appeared. On 
examination the stools were not offensive. He was sallow, nutrition was fair 
and the appetite good. The tongue was clean, the abdomen was distended 
and tympanitic, and a large hard mass was palpated in the left iliac fossa. On 
examination of the rectum, which was ballooned, a mass of hard feces the 
size of an orange was felt. The other organs were normal. Circumference 
cf the abdomen was twenty-three inches. Т he rectal mass was removed by 
an enema. A bismuth meal was given and X-ray observations were made at 


‘intervals for twelve days, during which time the bowels were never opened. 


No abnormality of the slomach or small intestine was detected. The sigmoid 
and colon contained bismuth within twenty-four hours. The sigmoid and colon 
became more distended, and later the descending and transverse colon, with a 
definite kink between the sigmoid and descending colon. Throughout this 
time he remained well, and the bowels were opened at the conclusion of the 
observations, by turpentine and soap-enemata, followed later by daily motions 
under pituitrin hypodermically. The general condition being much improved. 
"арегіепів were omitted, and a further course of bismuth was given and radio- 


. 
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grams taken over a period of twenty-two days, during which time no action of 
the bowels took place. The abdomen became greatly distended, enlarging to 
twenty-five inches in circumference, and as at this stage the boy began to 
show signs of discomforj, enemata and pituitrin were repeated and the bowels 
freely evacuatéd. He improved under medical treatment and was discharged 
on July 21st, 1921, in good health with an abdominal measurement of only 
22+ inches. . 


- The reproductions ої this last series ої radiograms are discussed later ш 7 


this paper, together with the prints. . 
The child remained well for about eighteen months, but at the end of 1920 





Sxracram l.— Taken twenty-four hours after SKIAGRAM 2.—Seventy-two hours after the 


an opaque meal in May, 1919, shows the same meal, shows the complete meal in 
bulk of the meal in the ballooned upper por- the distended sigmoid colon. 
tion of the sigmoid; small fragmentary . 


masses of the meal can also be seen in the 

ascending, transverse and descending colon, 

but these are eclipsed by the amount of the 

meal in the sigmoid. А 
he was admitted to hospital,aeutely ill, with great abdominal distension, 
constipation and attacks of vomiting and ‘colic. These symptoms had begun 
two months previously. Emaciation was marked (weight, З stone, 8 lb., 102.). 
The abdomen was enormously distended and tympanitic. The subcostal angle 
was wide and the thoracie viscera were pushed up, but functioned normally. 
The breath was [о and tongue furred. After vigorous medical treatment 
the bowels were opened freely. The faces were putty-like, grey, offensive 
and enormously bulky. The great abdominal distension being somewhat 
reduced, the abdominal contents were further examined by palpation. -Visible 
peristalsis was seen passing from right to left across the abdomen above the 


umbilicus. A large mass was felt rising out of the pelvis in the middle line, | 
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SkKIAGRAM 3.—This was taken tw 'nty-four Яктлсвам 4.— Taken five days later, shows the 
hours after a second Opaque meal had been whole of the opaque material in the dis- 
administered, and six days after first meal. tended sigmoid and upper portion of rectum. 
No evacuation of the bowels had taken 

* place since the former meal had been given, 
Nearly the whole of the pelvic cavity and 
left iliac fossa are occupied by the very 
distended sigmoid colon. A slighter residue 
can be seen in the cecum. 





SKIAGRAM 5.—Taken three days later, shows SK1acram 6.—Taken four days later, presents 


the opaque material in the sigmoid loop of a similar but exaggerated appearance to 
the colon and upper portion of the rectum, Skiagram 5, 
= e 
e 
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SKIAGRAM T.— Taken twenty-four hours after SKIAGRAM 8. Taken in January, 1921, two 
years later, immediately after an opaque 
enema had been given. It demonstrates 
clearly the enormously distended rectum 
Some of the injected 
material can be seen as far up as the cecum. 
The catheter can be seen in the rectum. 


a third meal. No evacuation of the bowels 
having taken place since before the first 
opaque meal was given. It shows an enor- 


mously distended rectum and sigmoid colon 
containing the whole quantity of the three 
opaque meals. 


and sigmoid colon. 


Яктаскам 9.—Taken immediately after the SKIAGRAM 0.—Showing 
spine due to absence of devel 
half of body of tenth dorsal vertebra. 


opaque material had been allowed to 
siphon off. Still shows marked disten- 
sion of rectum and sigmoid colon. 


lateral 





curvature of 
opment * of left 


О 
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passing up tc the left hypochondrium and right iliac fossa. On manipulation 
of this mass, firm contractions of the gut were set up, giving a sensation of 
rhythmic muscular contractions. The rectum was distended and contained а 
mass of fæces (weighing 7 0z.), removal of which, under an anesthetic, was 
followed by two large and free evacuations, similar to previous description. 

Bismuth enemata were given and radiograms taken confirming the position’ 

` of the gut found on palpation. Under further medical treatment he improved 
"rapidly and was discharged (weight, 3 stone, 9 1b., 11 oz.). 

He attended the hospital at irregular intervals for nine months and was 
then admitted again for further treatment and observation. 

On admission, 20th October, 1921, he looked well nourished and fat, no 
symptoms were present, and the bowels were open daily with infüsion of 
senna. The rectum was, however, full and distended with a large soft mass 
of fecal matter, and the distended rectum and sigmoid could be palpated rising 
out of the pelvis in the middle line to a point above the umbilicus and five 
inches above the symphisis pubis. 

Enemata opened the bowels and marked diminution, of the mass felt per 
rectum followed. A bismuth enema was then given to investigate the con- 
dition of the sigmoid and rectum, which were found to be still capable of 
great distension. 

Three weeks after admission the rectum contained a mass of hard fæces, 
which were removed by oil enemata without difficulty. 

. He was very fit and well while under observation and has been leading a 
normal active life since his last admission. His weight is now 4 stone, 7 lb., 
-14 oz., 7.е., а gain of practically one stone during the past ten months. 
." He has a sharp angular scoliosis due to a congenital mal-development of 
the left half of the body of tenth dorsal vertebra, as shown on Plate 10. 

It is interesting to note in this case the association of congenital idiopathic 
dilatation of the colon with the defect in the osseous system. It is а well 
known fact that congenital defecis of the central nervous system are frequently 
associated with deformation of the skeletal system. Wakeley suggests that 
possibly the dilatation of the colon may have been related to some imperfection 
in the development of the splanchnic nerves given off at the level of the half- 
vertebra. у 
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FURTHER DEVELOPMENTS IN THE SPECTROMETRIC METHOD 
OF MARCH, SBAUNIG AND FRITZ, FOR THE DETERMINA- 

“ TION OF THE QUALITY OF X RAYS. 

By Dr. Кохвар SmrAUNIG, Innsbruck, Tyrol. 


(Translated by W. E. Scnarr, B.Sc.) 


І. Тнк Рнукіслі, PRINCIPLES or THE METHOD. 
А NEW spectrometer for the simple measurement of the wave-length of X rays 
was described by March, Staunig and Fritz in the February, 1922, number ої 
the AzcmivgEs (Vol. XXVI, page 285). Тһе spectroscopic principle on which 
this instrument is based is, in the main, as follows :— 

The beam of X rays is passed through a crystal, which can be rotated. 
The internal atomie planes of this crystal resolve the beam into a spectrum, 
which is observed on a fluorescent screen. This resolution, which is due to 
interference, takes place in aecordance with the laws discovered by Laue and 
Bragg, im such a way that, for every angular position of the crystal, a certain 
definite wave-length is picked out from the primary beam, provided, of course, 
that this wave-length in question is present in the primary beam. The X.rays 
are passed through narrow slits in two sheets of lead before reaching the 
crystal, and therefore the wave-length which is picked out appears on .the 
screen as a fluorescent line to right or left of the central undeviated ray. 

The brightness of this line is quite sufficient to permit of its being observed 
for purposes of measurement in a dark room by an eye which has becofse 
adapted. у . 

Rotation of the crystal causes every wave-length which is present in the 
primary beam to show up on the screen in succession—that is to say, the 
speetrum of the X-radiation is produced. The fluorescent line therefore 
wanders across the screen when the crystal is turned, and its position at any 
particular moment nearer to or further from the central ray is determined by 
the short or long wave respectively which the angular position of the crystal 
picks ош. One can repeat the process of resolving the primary beam into its 
spectrum as often as one wishes, and so examine the range of that spectrum. 
In doing so one gets the same impression as he who for the first time sees the 
light of the sun resolved intoa coloured spectrum by a prism. The comparison : 
with che spectrum of the вип'є rays becomes intelligible when we bear in mind 
that in the case of the X-ray spectrum, for a particular position of the crystal, 
only опе wave-length of the radiation appears as fluorescent line at a time, 
whereas in the visible spectrum all wave-lengths from red to violet appear at 
once. The X-ray spectrum appears as the visible spectrum would appear if 
a movable diaphragm between the prism and the observer were to allow but 
one colour to reach him at a time. The particular wave-lengths in the X-ray 
speetram differ from опе another only in intensity, 5e, in brightness: 
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of the fluorescent line, whereas those of the visible spectrum differ in colour 
as well. | 

Before coming to the main point, we must understand and grasp these 
primary principles of the spectroscopic phenomena, for this understanding is 
essential to the purpose of spectrum analysis, namely, the measurement of the 
spectrum and also to the utilisation of the results obtained by such measuring. 
' Тће reader has probably received the impression by now that this brief 
summary of spectrum phenomena has already led him into a region of very 
complicated matters, and that the question of measurement of such phenomena 

"їв more difficult still. . We can, however, assure him that this is not the case, 
that the attendant difficulties have been overcome, and that such measurements 
can be made by a novice after very short experience. This unexpected 
simplicity in the obtaining of spectrometric results (measurements of wave- 
length) is the consequence of far-reaching laws in the behaviour of X-radiation 
which have been discovered by physicists. 

We come into contact here with the exact scientific basis of X-ray spectrum 

analysis, namely, with a series of facts which 
we must briefly examine. Goethe wrote that 
“ Nature is more simple than we imagine but 
too tangled to be understood." Science, how- 
everyhas unravelled the tangle of phenomena во 
far as this particular subject is concerned, and 
the simplicity of the X rays has become apparent. 
The facts in question are :— 
- 1. The discovery by Duane and Hunt that 
zhé continuous spectrum of X rays from an 
X-ray tube has a sharply defined edge at the 
short wave-length end. The wave-length of this 
edge is known as the boundary wave-length or minimum wave-length, and 
is denoted by А». 

2. The discovery by Duane and Hunt that, starting from this boundary 
wave-length X, the intensity of the succeeding longer wave-lengths first rises 
abruptly to a maximum and then gradually dies away towards the long wave- 
length end (see Fig. 1.) 

3. The discovery by Ulrey that the curve of energy distribution throughout 
the continuous X-ray spectrum shown in Fig. 178 the same for all anticathode 

: metals. 

`4. The explanation by March of the law governing this last fact. The 
heterogeneous beam which is produced by every X-ray tube is due to the con- 
version of electronic energy into X rays during collisions between electrons 
and atoms, and March showed by means of the quantum laws of Planck and 
Einstein and the theory of probability that the energy distribution shown in 
Fig. 1 must result. | 
5. The diseovery by Duane and Hunt that the boundary wave-length A, is 
“proportional to the voltage which is applied to the X-ray tube, the relationship 
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“being such that the product of A, and V is a constant (12380). When the 
voltage is raised, the boundary wave-length, and, with it, the energy distribu- 
tion move towards the shorter wave-lengths. When the voltage is lowered 
they move the other way. . 

From these facts, we see that the boundary wave-length А, is the factor 
which characterises the whole X-ray beam. Every beam is qualitatively 
defined by its А,, and such definition is much more exact and at the same time 
more simple than have been those of the penetrometers hitherto in use. We 
have, therefore, found the key for practical X-ray spectrometry, and the duty 
of the latter is to determine the value of А, in a simple мау and with sufficient 
exactness—thereby determining the quality of the radiation. 

The importance of this achievement is clear. The quality of the rays is of 
paramount importance for the success of an X-ray photograph. The quantity of 
rays which is necessary for a faultless negative is a matter of lesser importance 
—and is easily controlled by measuring instruments. Screen examinations 
also require the use of rays of the correct wave-length. 

The question of X-ray therapy is however the most burning of all. The 
rays are a medicament producing local and general reactions. The correct ' 
dosage of this medicament implies that we measure it exactly both quali- 
tatively and quantitatively. So long as we do not know the quality, it is 
as if we were dealing with a medicine of which we do not know the com- 
position. Nobody would wish to preseribe such a medicine, even though he 
might have the means of measuring it quantitatively in e.cs. But if we can * 
measure the quality of our X rays exactly, and if in separate applications we 
have used the same quality of rays—then we can rely on it that, the geometric 
conditions being the same, equal skin doses will have equal depth doses. *.By 
geometric conditions we mean the focus skin distance, the area оЁ the skin 
window, and the depth at which the depth dose is measured. We can put this 
another way by saying that the dose at a depth which we want to measure 
depends on: (1) the quality of the rays ; (2) the skin dose ; (3) the area 
of skin window ; (4) the focus skin distance ; (5) the depth of the object 
below the skin. So long as any опе of these factors cannot be measured, 
complicated empirical methods must be used to determine the depth dose. 
Now that we can measure them all, tables have been drawn up which show 
the depth dose at a glance. In other words, it has become possible to produce 
a new and simple method of tlosage in deep therapy based on spectrometric 
measurements. 

The measurement of the voltage of the secondary circuit is also considér- 
ably facilitated by the determinations of X-ray wave-lengths. The law of 
Duane and Hunt shows that there 1s a simple relationship between difference 
of potential and the boundary wave-length. Consequently, we can determine 
with accuracy the voltage which 1s generating an X-radiation when we have 
measured its X. This voltage which actually produces the radiation is, how- 
ever, the only one which interests the operator. Measurements of voltage on 
the equivalent spark gap or the kilo voltmeter are useless if we do not know 
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with certainty what radiation they produce. And this is just what we have 
been unable to do up to the present, because, on the one hand, these voltages 
are exposed to such great losses—especially the high voltages—between the 
secondary terminals, where the equivalent spark is measured, and. the tube. 
And, on the other hand, we must remember that the tub& is a traysformer of 
energy, and can make use of the applied voltage only up to a point. Having 
thus shown the importance of the measurement of the boundary wave-length, 
» wé-are at once led to consider how this is best carried out. 


П. Toe TECHNIQUE ок X-ray WavE-LENGTH DETERMINATION. 


In Fig. 2 we see the general principle upon which the instrument is 
arranged. Тһе point at which the boundary wave-length ої the spectrum 
oecurs is determined by moving a pointer tipped with luminous paint to the 
spot where, when the crystal is slowly rotated, the moving image of the slit on 
the duorescent screen suddenly vanishes. We have 
learnt that this short wave-length end of the spectrum 
‘has been shown by Duane and Hunt to be very 
sharply defined. The crystal is then rotated still 
further till the second spectrum, symmetrically 
placed,on the other side of the central ray, flashes 
up, and a second pointer is adjusted to mark the 
: position of A, on this side. Опе о? the pointers has 
a scale attached, оп which the length of the arc 
хе О-А„ can immediately be read in millimetres. The 
dimensions of the whole instrument are so chosen 
that the distance between the two pointers in centi- 
metres givés the value of the boundary wave-length 
A, of the radiation—in tenths of an Angstrom unit 
(1 A.U. = 1 X 10^? ств.). 

. Thus, if the distance between the two pointers when placed on the bound- 
aries of the two spectra for a particular radiation is 2'8 cms., the A, of that 
radiation is 0'28 Angstrom units. 

Hitherto the method of X-ray spectroscopy has been entirely in the hands 
of the physicist, who employed it in cystallography and other avenues of re- 
search far removed from medicine. His object is the elucidation of the laws 
o* nature, and thereby to open up “fresh fields for applied science. His 
apparatus is, of necessity, very exact, and his methods are complicated and 
difficult. 

The work of the radiologist, on the other hand, requires that he should be 
able rapidly to obtain sufficiently accurate data concerning the quality of rays 
: which emanate from his X-ray tubes under various conditions of primary and 
secondary current, etc. In making this spectrometric method applicable to 
_ practical ЖЫЙ тер? we have therefore employed the fluorescent screen as 


ine chief means of measuring wave-lengths, and the results of years of 
. . 
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experiment have proved that the readings obtained have an accuracy which is 
amply sufficient for the purpose. At the same time, the instrument is so made 
that a photographic method can be used where yet more accurate information 
is desired. . 

Every method of measurement, when applied to practical ends, adapts 
itself to the requirements of the situation. Just as a pharmacist needs an 
accurate but not too accurate balance for the dispegsing of medicines, so the 
‚ requirements of practical radiology are satisfied if the boundary wave-length 
. can be determined to the nearest 0'01 A.U. At the same time, we have so 
constructed the apparatus—as described below—that photographie deter- 
mination of the value of А, can be made if desired, thus giving a still greater 
accuracy. 


ПІ. TECHNICAL DETAILS ок THE INSTRUMENT. 


The first batch of instruments was made m Innsbruck, and the design was 
adapted to the conditions under which we work there. The most efficient 





Fig. 3. 


apparatus which we have will give, at its maximum output, a peak voltage 
of 140,000 volts. The radiation under these conditions has a boundary 
wave-length 4,-0'09 Angstrom units. Since then we have made several 
changes and improvements—notably as regards protection and the general 
construction. ae : 

The instrument is wholly encased in lead, which is 8 mm. thick on the 
front where the diaphragms are situated, and 5 mm. thick round the sides. 
The flucrescent screen itself is covered with plate lead glass 8 mm. thick. 
The spectrometer must be employed behind a protective screen lined with 
3 mm. lead, in which there is а small hole $ in. in diameter to allow а beam of 
rays to pass. 
Frankfurt have shown that this amount of protection is sufficient. 


xperiments on the most modern deep therapy plants in: 


The external appearance of the instrument is that shown in Fig. 8. The. 


tube of the instrument itself is lined with lead. 
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On testing the instrument, we found that we could measure conveniently up - 
to 200,000 volts, for which purpose we used 2 milliamperes in hot cathode tubes. 
This corresponcs to 1 milliampere in gas tubes (since the quantity of X rays 
per miltiampere of current is double in the case of a gas tube as compared 
with a hot cathode tube). We employed an anticathode-screen distance of 
60-70 cms. | 


Š, IV. DEVELOPMENT OF THE SPECTROMETRIC METHOD. 


We mentioned 'ароуе that in the interests of rapid work we must adhere | 
to the simplest method of measurement—which involves darkening thé room 
and the necessary adaptation of the eye. Every radiologist 1s accustomed to 
screen work and to adapting his eyes to darkened rooms, and thereforé the 
observation of detail on the fluorescent screen is no new method. 

In ordinary radiological practice the human body is examined on the screen, 
and frequently such examinations suffice for diagnosis and report. Sometimes 
a photograph is made in addition, either for more careful study subsequently, 
or for reporting purposes, or both. In just the same way the screen examination 
‘of the position and dimensions of the boundary wave-length suffices in most 
cases. In order, however, to enable operators to obtain a record, and to have 
a means of checking the observation of their eyes, we have arranged the 
instrument in such a way that the boundary wave-length position can be 
photographed. 

The principle upon which this has been done is the following :— 

We know already that for each position of the reflected line on the fluor- 
escent screen there is a definite position of the crystal. Consequently, we 
car determine the boundary wave-length or any other wave-length, not merely 
from the distance between the two symmetrical positions of the fluorescent 
line on either side of the central ray (see П), but also from the angular 
position of the erystal. We therefore fitted a finely divided scale with vernier 
tc the milled head by which the crystal is rotated. And, moreover, we 
arranged a film holder which could be slipped in immediately behind the 
flaorescent screen. 

In this way we could:— 

1. Determine the value of А, from readings of the angular position of the 
crystal. 

9. Take a photograph of a part of the spectrum produced by any particular 
position of the crystal. 

' The advantage is that independently of the darkening of the room or the 
adaptation of our eyes, we can obtain yet more accurate information regarding 
the position of №. The photographic method is applied when we want accurate 
results at the highest voltages at which one works. In these regions it is 
` necessary to read the position of X, to the nearest 0°5 millimetre, and this is 
not entirely easy by eye. Having found what we believe to be X, on the screen, 
. we set the instrument to a wave-length which is a little shorter still, and take 
4 photograph on a dental film to see whether any radiation is present. If not. 

* • 
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then our ocular measurement was correct. But if a line is obtained on the 
photograph, then the rays had a shorter à, than we had read, and the vernier 
readings on the angle scale of the crystal give it to us. 

Each exposure requires about two milliampere minutes at 60 cms. focus 
crystal distance, and*with a hot cathode tube. Even with this method, there- 
fore, ihe determination of what à, a certain tube will give under certain 
conditions is a matter of a few minutes only. 








REMARKS ON PYELOGRAPHY AT A LANTERN DEMONSTRATION 
BEFORE THE CONGRESS OF RADIOLOGY AND PHYSIO- 
THERAPY. 


By Sir Jony Тномвох-УУ лгкев, Senior Urologist, King's College Hospital. 


Тнк early and accurate diagnosis of many diseases of the urinary organs 
depends upon the advances made in your speciality. Of these, pyelography, 
is спе cf the most important. 

There is a period in the history of hydronephrosis when the kidney cannot 
be Zelt on abdominal palpation. 

At this time the distension is moderate, little destruction ої kidney’ tissue 
has resulted, and no infection is present. Removal of the obstruction will. 
save the kidney almost intact, and it is at this time, therefore, that the 
diagnosis should be made. 

At this period the patient suffers from recurrent attacks of abdominal pain. 

Examination of the abdomen may show a movable kidney, or an X-ray 
examination may show a stone in the renal pelvis, and in these cases there is 
no diffculty in making the diagnosis and recommending treatment. But there 
is usually no movable kidney, and the X rays show no stone shadow, and the 
urine 1s free from blood and infection. 

In such a case an accurate diagnosis can only be made by pyelography.- 

Pyelography consists in filling the renal pelvis and calices with a fluid 
opaque to the X rays and obtaining a radiogram. 

Various solutions have been used. When I published the. first article on 
pyelography in this country, eleven years ago,* collargol was the opaque 
solution used. : . 

Collargol (Voelcker) threw a very opaque shadow, which has not been 
improved upon by any of the fluids subsequently introduced. But there were 
serious objections to its use. 

Fatal accidents occurred and were recorded. These were partly due to 
clumsiness and inexperience on the part of the surgeon, but partly to intrinsic 
defects in the solution, namely: (1) local destruction of the tissues, and (2) 
absorption and poisoning. Moreover, the solution was dirty and inconvenient 


to use. 
* Lancet 1911. 1627. 
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A neutral solution of thorium nitrate (15 per cent.) was next introduced hy- 
Burns. There were, however, difficulties in the accurate preparation of the 
solution, and it was shown by Weld, in discussing a fatal case at the Mayo 
Clinic, that thorium nitrate solution became increasingly toxic the longer it 
was kept. • 


. . = . . . " . = 
Sodium bromide (20 and 25 per cent.) and sodium iodide are the solutions > 


now in use. 
-. The shadow shown by these solutions is not quite so dense as those of 
collargol, but it is.sufficiently dense to give satisfactory results. . 

Sodium bromide has many advantages : it is cheap, is unchanged by boiling 
end can therefore be sterilised, and it is clean. 

I have used it constantly since April, 1920, and it was used in all the 
radiograms here shown. 

I am a little doubtful in regard to its irritating properties, especially in 
solution higher than 20 per cent. Т have seen irritation of the renal pelvis 
and. inflammation of the apices of the pyramids that I ascribe to the use of a 
solution of 30 per cent. strength. 

Undoubtedly it is very irritating in the bladder. 

There are certain points that I consider important in the technique of 
Fyelography :— 

l. The examination must be carried out without a general anesthetic. 
This enables the patient to indicate to the surgeon when the renal pelvis із 
ful. Distension of the renal pelvis causes pain, which will increase to a colie 
E the distension is continued. 

2. Previous experience in catheterisation of ureters is necessary. І cannot 
toqestrongly insist that this is not a method to be used by the occasional 
cabbler in urolegy. Destruction of the kidney and even a fatal accident has 
resulted from inexperience and lack of care. 

3. The fluid in the renal pelvis must be withdrawn before introducing the 
opaque solution. This is done by suction with a syringe, connected with the 
ureteral catheter by means of a small appliance, which will fit almost any 
catheter and any syringe.* 

Neglect of these precautions accounts for some failures, for the injection 
of opaque fluid into a pool of retained urine gives a poor shadow. 

4. The opaque catheters should be of moderate size, 80 as not to completely 
fill the ureteric lumen. This is a partial .safeguard against overfilling the 
renal pelvis, for some of the fluid soon escapes alongside the catheter. 

` 5. The catheter is passed until it is arrested, апа is then withdrawn one 
centimetre. "The reason for this is that the point of the catheter, in a normal 
pelvis, always enters the upper calyx, and if the fluid is injected with the eye 
in the calyx the pelvis may only be partly filled, when pain is felt by the 
patient owing to the distension of the calyx. 

6. The patient lies on the back with the couch inclined, so that the head is 


* This appliance nas recently been ascribed to a French source, It was introduced by the author and 
ilustrated in his Hunterian Lectures in 1907, s 


a 
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Лаж. The inclination of the couch is not essential, but it assists in retaining the 
fluid in the pelvis in those cases where it tends to flow out too rapidly. 

7. The radiologist has the plates and tubes in position before the pelvis 
is filled, and is ready, without any moving of the patient and without a mament’s 
delay, :o make the exposure. This I consider of the utmost importance. 
One factor in the production of irritation of the renal pelvis and kidney by the 
opaque fuid is the length of time the solution remains in the pelvis. In some 
cases the fluid escapes rapidly down the ureter, alongside the catheter. Delay 
caused by the radiologist producing his plates and getting them into position 
and bringing his apparatus into alignment will, therefore, lead to some failures, 
and further, it carries an element ої danger. Further, provision must previously 
have been made for exposure of additional plates without delay. 

8. The injection is made slowly and with a gentle touch. This is the test 
of the delicacy and touch of the surgeon. For some years, after the publication 
on the continent of fatal cases due to over-distension of the pelvis, I advocated 
the use of hydrostatic pressure in introducing the fluid, and Т still hold that 
for those who are gaining experience, and whose opportunities for practice are 
not abundant, this № the safest method. For those who are frequently using + 
the method, and who are alive to its dangers, a syringe is preferable. 

о. When pain is felt in the kidney the injection is stopped. I have else- 
where pointed out that as the hydronephrosis advances the pain of distension 
diminishes, and further, there are some patients with strangely insensitive 
renal pelves. These facts should be borne in mind in gauging the distension 
by tae presence of pain. . 

10. When the exposure has been made, the fluid is removed from the renal 
pelvis by suction. This is quite a simple matter with the use of the connecting 
apparatus to which I have referred. It conduces, I believe, to the safety of 
the method. Where a further exposure may become necessary aftér develop- 
ment of the plates, the fluid should be removed from the pelvis and reintro- 
duced when required. I am sometimes asked how much compresslon 18 
permissible. With the precautions taken above, whatever compression 18 
considered necessary for the radiogram may be made. But the patient, after 
the pelvis of the kidney has been filled, should not be turned over and made 
to lie оп a cushion, This‘courts failure by the delay and the movement, which 
tends to empty the renal pelvis of the opaque fluid, and moreover, it is im- 
possible to limit the pressure thus produced, which is only measured by the 
weicht of the patient. ' 


Reaping A PYELOGRAPHIC PLATE. 


We have long ago passed the stage when pyelography is used to demonstrate 
a greatly distended renal pelvis and kidney. The fully developed hydro- 
nephrosis may be iagnosed without pyelography. 

What we want is to try and recognise the early changes ishown by 
pyelography befor destruction of the kidney tissues is advanced, and'this can 
only be done by accuracy in reading the pyelographic plates. у 
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I have elsewhere * laid down five essential points for the correct reading «of 
a pyelographic plate :— 

1. The Shape and Lie of the Pelvis —The normal pelvis is trumpet-shaped 
and is.set vertically on the upper end of the ureter, and from it the calices 
orcject laterally and antero-poste-iorly. , Р m 

2. The Shepe and Appearance of the Calices.—The normal calyx had а short ' 
aeck and expended end, which is cup-shaped. In the hollow of the cup lies 
ће apex of the pyramid. Calices seen end-on appear as rounded darker 
patches near the outer border of the shadow of the pelvis. Usually, most of 
‘she calices are seen projecting laterally. Occasionally a number of end-on 
ealices are shown, and they may resemble stone shadows. 

3. An opaque catheter passes from the ureter vertically, or with a’ slight 
outward curve into the upper calyx. 

4. The upper ureter, the lower margin of the renal pelvis, and the lowest 
ealyx, form a symmetrical eurve amounting to half a circle, which I have 
named the uretero-calicine curve. 

5. The expansion of the ureter into the renal pelvis is gradual and there is 
nothing to mark the point of junction. 


` 


CHANGES DUE TO OBSTRUCTION. 


1: The earliest changes in the development of hydronephrosis are in the 
ealices. 

The cup end of a calyx becomes rounded or clubbed, so that the cupping 
disappears. The neck is shortened and broadened. In the advanced 
hydronephrosis the calices are represented by rounded bays projecting from 
the expanded »elvis. 

2. The pelvis begins to show changes in shape. Becomes rounded and 
may sometimes become almost square. The upper margin is elevated and the 
lower margin depressed. "The over-distended normal renal pelvis should not 
be mistaken Гот an early hydronephrosis. It has a rounded appearance that 
ilfe experienced eye quickly detects. 

3. The uretero-calicine curve loses its symmetry and becomes an angle. 
The angle becomes gradually reduced in size until tt almost disappears. 

4. The upper wall of the pelvis is pushed upwards and the line of the ureter 
end upper calyx is changed. A catheter passed up the ureter will not now 
enter the upper calyx, but impinges бп the roof ої the pelvis and raises it up 
like a tent pole ; or the catheter may coil round and double into a loop. 

5, Changes at the junction of the pelvis and ureter are observed. The lumen 
may appear narrowed, or the angle at which the ureter joins the pelvis is 
eltered. 

A kink or duplication of the upper end of the ureter may be shown in the 
pyelogram. This kinking may be temporary or permanent. 

Temporary kinking is due to mobility of the kidney and is affected by 
- * International Congress of Urology, Paris, 1921. 

. • 
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.  Inany саве, whether there is kinking or narrowing or not, the transition of 
* the ureter into the renal pelvis is sudden and pronounced. 


OTHER Uses ror PyELoGRAPHY AND URETEROGRAPHY. 


1. The Localisation of a Supposed Stone Shadow in the Kidneys.—It is an- 
advantage, in operation upon a case of small calculus in the kidney, to know 
exaetly where to look for the stone. Without the use of pyelography a fairly 
accurate localisation is possible in a plate of good quality which shows the 
kidney shadow. We can say, from the relation of the stone shadow to the 
kidney shadow, whether the stone lies in the pelvis or in a calyx, and if the 
latter, whether it is an upper, middle or a lower calyx. :Pyelography will 
only inerease the aceuracy of the localisation. 

But there is a fallacy in regard to this accurate localisation. А small stone . 
is often freely movable. It has a free entrance and exit to the calices and 
pelvis, all of which may be a little dilated. Only yesterday I operated on a 
patient with two small shadows close together in the middle calices of the 
kidney, and, on searching the kidney, I found one in a lower calyx and the 
other at the entrance to an upper calyx. 

2. The Staining of Translucent Calcul’ by means of Opaque Solutions.—Some 
years ago, with the late Dr. Ironside Bruce. Г tried to stain with collargol 
calculi in the kidney which threw a light shadow, in the hope of using this to 
stain uric acid calculi, if these were suspected to be present. We were 
unsuccessful, however, and I do not know of any further work nt this line. 
Fortunately, pure uric acid calculi are among the rarest forms of kidney 
stone. 

3. The Localisation of а Shadow in the Renal Area.—With the greatly 
improved technique of radiography a new difficulty for the urinary surgeon 
has arisen. Gall stones are now being demonstrated on the X-ray plate 
and shown in the renal arta or near to it. 

Pyelography will demonstrate the exact position of the renal pelvis and 
calices and their relation to a shadow in such a doubtful case. If the shadow 
does not lie over that of the renal pelvis or calices, we may conclude that it is 
extra-renal, for, in my experience, every calculus of the kidney is either in the 
pelvis or in a calyx, and a stone embedded in the cortex apart from a calyx 
does not exist. 

Another method of differentiation of gall-stone shadows is lateral radio- 
graphy, and lateral pyelography, and I shall turn to that presently. 

4. Pyelography in the Diagnosis of Abdominal Tumowrs.—The cases where 





Fia. 1.—Syringe 
connection, 


Fic, 3.—Normal pelvis and 
calices, 


A Pelvis. ВС Upper and 
lowerdivisions, D Neck 
af calyx. E Cup of 
calyx. Е Епд-оп calyx. 
G Uretero-calicine curve, 
Н Ureter, 





Fic. 2. — Incompletely filled hydronepbronsis due 


to catheter engaging in upper calyx. Calices 
filled with solution, 





Fic. 4.—Pelvis with end-on calices, 





. 
Fic. 5.— Catheter in upper calyx. 
Ею. 7. —Dilatation of upper calyx with catheter. 
> © 
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Fic. 6.—Catheter in upper calyx. 





Fig, 8.—Advanced hydronephrosis. 
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Fic. 9. -Саблебег cviled inside pelvis, Fic. 10.—Kink at uretero-pelvic junction. 





Fic. 11.—Kink at uretero-pelvic junction. Ета. 12.—H ydronephrosis, pelvic type, due to 
obstruction of bismuth plugs. 
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18. —Багле case, catheter withdrawn and plug 
lying in upper ureter, 





Fia. 15.—Lateral radiography, showing 
kidnes stone and gall-stone. 





Fic, 14. —Pyelography and abdominal gland 
shadows. 





Fic, 16.—Lateral pyelography, showing cal- 
cified abdominal glands. 


ARQGHIVES OF RADIOLOGY AND ELECTROTHERAPY 343 


The renal pelvis and calices may be shown to lie at a distance from the 
swelling. Such cases:as the following have occurred in my practice :— 
(a) A mass of abdominal glands in a child. 
s (b) Hydatid cysts attached to the liver. 
(e) Recto-peritoneal sarcoma. i Р А 
5. The Diagnosis of Renal Groiths.—Braasch states that in over seventy- 
"five per cent. of the kidueys operated on for malignant growth of the kidney, m 
the Mayo Clirie, pyelography showed a recognisable change in the renal pelvis. 
The cases when this would be important would be cases of symptomless 
unilateral renal hematuria. I have not been able to .get the help from 
pyelography in these cases which Dr. Braasch claims. 


LATERAL RADIOGRAPHY AND РУЕТОСВАРНУ. 

In addition to the usual antero-posterior view of the kidney and ureter, a 
lateral view may be taken, where a stone shadow has already been demon- 
strated or after an antero-posterior pyelogram. The kidneys lie in a recess 
on either side of the spine. 

The shadow of the kidney pelvis les in the shadow of the bodies of the 
second and third lumbar vertebra. It is an elongated oval, narrowing below 
to the ureter. The calices are spread out laterally from the pelvis, the upper 
pointing upwards like two horns and the lower downwards. 

The ureter passes forwards from the lower extremity of the pelvis and 
reaches the anterior margin of the bodies of the vertebrae at the level of the 
fourth lumbar vertebra. 

The shadew of a stone in the pelvis, or in one of the calices, lies оп the 
sHadow of the vertebrae. 

Where the stone lies at the extremity of a calyx, near the surface of the 
kidney, the saadow may lie behind the body of the vertebra. Where the 
stone is of great size, or there is a collection of stones with a much enlarged 
kidney, the shadow or shadows project beyond the anterior margin of the 
bodies of the vertebrae. With these exceptions the stone shadow will be 
found on the shadow of the vertebra body. 

With improved modern technique gall stones are frequently shown on the 
X-ray plate, and the shadow or shadows lie in the right renal area of an antero- 
posterior radiogram. With a lateral view, the gall-stone shadows lie well in 
front of the bodies of the уегіерта» and are usutilly lower down, apart from the; 
character ot the shadows. 

There are, therefore, two methods by which a gall-stone shadow may be 
distinguished from one thrown by a kidney calculus, namely, pyelography and 
lateral radiography. Shadows thrown by bodies in the colon may be dis- 
tinguished by lateral pyelography. 

Caleified abdominal glands lie anterior to the vertebral shadow and at a 
lower level than the pelvis of the kidney, and close to the ureter. Ап opaque 
bougie in the ureter will demonstrate the relation of this tube to the calcified 


` gland shadow. 
. • 


WITHOUT AeFRACTURE OF THE TIBIA OR FIBULA. 


і By К. Н. Захкку, M.B., B.Ch. (Oxon), M.R.C.S., L.R.C.P., Hon. Radiologist to the Radcliffe 
Infirmary, Oxford. ° 


Т лм indebted to Mr. Dodds-Parker for permission to record this case, which 
I . , 
I venture to think is a very uncommon accident. The patient, a medical . 





student. fell off his bicycle owing to a skid. He had an abrasion over the 
tubercle of his tibia, and patella. Exactly how he fell, he does пої remember. 
It was easily reduced under gas 
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The Radiography of Congenital Bronchial 
Fistule.—R. Lericur and А. Варо (1624, 
pp, 12-13).—Injection of collargol. 

Radiological Exploration of the Inter- 
lobar Pulmonary Spaces in Pathological 
Conditions М. Girsow (Ibid, pp. 14-20).— 
Co-relation of anatomical and pathological 
conditions with diagrams and plates. . 

A Particular Affection of the Vertebrad 
Column simulating Pott’s Disease.—J. САТУЕ 
and M. Саттахь (Ihid, рр. 21-23). -Саїсійед : 
nucleus in inter-vertebral disc. 

Diagnosis of Diaphragmatic Hernia.— 
Bouquet, Е. MasskLoT and J. DE BEAUJEU 
(Ibid, pp. 24-26). 

Some Rare Fractures of the Bones of the 
Foot (Scaphoid, Cuboid, Cuneiform).—M onEAv 
(Arch. Ф Élect. Méd., Vol. XXXII, No. 472, 
January, 1922, pp. 5-13). 

Notation in Radium Therapy.—S. LABORDE 
(Ibid, рр. 14-23). 

Fluorometric Apparatus for Measuring 
Deep Doses.—D. Hucuxr (Ibid, pp. 24-26). 

The Formation of Pseudo-Cavities of the 
Lungs.—V. Макастлахо (Radiologia Medica, 
Vol. IX, No. 1, January, 1922, pp. 1-5).— 
Radiological appearances which must be "dis- 
tinguished from actual cavities. 

Radiological Study of the Ileo-Pelyic 
Colon in Tumours of the Uterus and its 
Appendages.—1. OprscaLcnt (764, pp. 5-19). 
—Deals with the diagnosis of fibroma of the 
uterus, ovarian cysts, etc., by displacement of 
the larze intestine, as shown by barium 
enemata. 

Is there a Carcinoma Dose in Radio- 
therapy ?— F. Ревоззта (Ibid, pp. 20-25).— 

Critieises German claims with regard to a 
universal dose eapable of destroying different 
forms of carcinoma. j 

High Voltage X-ray Work.—W. D. Coor- 
Ipte and W. К. KEARsLEY, Jun. (Ат. Jour. of 
Roeni., February, 1922, Vol. IX, No. 2, pp, 
77-101).—Experimental work to show the 
output of different X-ray tubes working 
under the same electrical conditions at 
127,000 and 200,000 volts, the distributiou 
of X-ray intensity, certain factors in the 
tubes affecting efliciency, and the results 
obtained in X-ray output and behaviour of 
the tube by various types of high-tension 
apparatus. 

. 
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The Ultra-violet Ray in the Treatmert of 
Roentgen Ray Telangiectases.—H. A. HAGEN 
(Ibid, р. 101). . 

Behaviour of the Stomach in Ulcer and 
Cancer of the DuoGenum below the Bulb.— 
А. W. Crane (Ibid, рр. 102-111).— Detailed 
report of two cases. 

* Action of Radium and the X rays on the 
Biood and Blood-forming Organs.—Isaac 
Levin (Jbid, pp. 112-116).— Experimental 
.work tending to that 
lymphocytes are more sensitive than other 
blood cells. The importance of the size of 
the area radiated is insisted on in its general 
effect on the blood. 

Treatment of Glandular Metastases of 
Carcinoma.—Rvussett Н. Boces (Ibid, рр. 
117-121).—Stress is laid upon the paths of 
wide dissemination through the lymphatics of 
the deep pectoral fascia as studied by Sampson 
` Handley. 

The Choice of the Best Opaque Meal.— 
В. Paricor (Arch. ес. Méd., Vol. XXXII, 
No. 473, February, 1922, рр. 33-55).—Dis- 
cusses the opacity and toxicity of bismuth and 


confirm the view 


barium. Prefers the former except for its 
cost,and gives a formula, 7.2., barium sulphate, 
grammes 150-200 (or bismuth carbonate, 
grammes 80-100); gum tragacanth, grammes 
3 yesyrup, grammes 60; water to 300 се. 
Atrophy of Salivary Glands with Stoppage 
of Secretion; Treated and Cured by Electro- 
therapy.— Pine and P. LawanquE (Ibid, рр. 
56-58).—A case of parotitis with absence of 
secretion persisting thirteen years, treated 
wjth rhythmic reversible galvanic current. 
Radiological Diagnosis of Tumours in the 
Left Hypochondrium.—L. Marrer and В. 
Cortez (Jour, de Rad. et d'Élect., Vol. VI, 
No. 2, February; 1922, pp. 57-67).—Artificial 
inflation of the stomach and colon, or of the 





abdomen generally, as a guide to differentiation 
of enlarged spleen from renal or other patho- 
logieal conditions. Nine cases. 

A Case of Fracture of the Head of the 
Radius.—CoraxEnu and DeLay (1044, р. 68). 

Diverticulum of the Lower Angle of the 
Duodenum diagnosed by Radiography.— 
В. FxissLy (1644, рр. 69-73). 

Foreign Body in the Thorax causing Con- 
tinued Suppuration.—CnavvinÉ (Ibid, рр. 


74-75). — Drainage tube discovered by X rays. * 


Radiological Investigation of a Volvulus, 
of the Stomach.—A. Rosserer and В. GILBERT 
(Ibid, pp. 16-80). Diagnosis of a diverticulum 
of the stomach associated with ulcer; skia- 
grams taken in the Trendelenburg position. 

X-ray Treatment of Hypertrichosis іш, 
Women.—G. Scfpvro (Radiologia Medica, 
Vol. IX, No. 2, February, 1922, рр. 33-43).— 
Reviews previous work, discusses dangers, and 
deseribes technique. 

X-ray Treatment of Tubercular Peritonitis’ 
—P. Sessa (Ibid, pp. 44-53).—Deals with the 
beneficial results of X-ray treatment, with ten 
cases. | 

А Rare Radiological Finding in the 
Duodenum.—L. Armani (Ibid, pp. 53-56).— 
Describes a case of great dilatation of the 
first part of the duodenum and its X-ray 
appearance. 

Roentgenological Progress in the Physi- 
ology, Pathology, and Diagnosis of the 
Urinary System by means wf X rays.— 
Е. ErsLER (Fortschritte a. d. Geb. d. Roentgen- 
strahlen, Vol. ХХІХ, Part I, March 20th, 
1922, pp. 1-20).—Interesting paper dealing 
with the kidney, ureter, bladder, and urethra 
by injection, by palpation, by variations in 
position, etc., аз the case requires. In par- 
ticular, studies the appearance of the bladder 
when empty, when filling, and when full. 

X-ray Measurement of the Pelvis.— W EBER 
(Ibid, pp. 20-33).—Largely mathematical. 
Advocates stereoscopic methods. 

X-ray Determination of the Volume of the 
Heart.—H. E. Lorenz (Ibid, рр. 35-41).— 
Deals with various orthodiagraphie methods. 

“Shadow - summation.—F. PELTASON 
(Ibid, pp. 42-51).—Intensification of X-ray 
shadows by “overlying organs, as evidenced 
in the emulsion of the plate. 

The Relations of the Internal Secretions 
upon the Genesis of Important Skeletal™ 
Variations in X-ray Practice.—H. Fiscukz 
(Ibid, pp. 51-56).—Suggests the influence of 
the genital glands, or of castration upon 
certain epiphyses, with continuance of growth 
and deformity of bones, especially as а cause 
of supernumerary bones. Quotes two cases of 
supernumerary bones associated with acro- 
megaly. 

The Influence of Duplication in Single 
Bones.—ArrELRATH (bid, рр. 57-59).— 
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. Deseribes a hand with eight fingers, four 
normal, and four functioning as thumbs, 
also with twelve carpal bones, and other 
abnormalities in the arm. 


zereo-radiography in Intra-pleural, Intra- 


. abdominal, and Diaphragmatic Conditions.— 


Тн. Хававіл and Н. Crame? (bid, pp. 59-61). 
— С уез technique for the above. Abdominal 
inflation is utilised where required. 

. Sensibility and Sensitisation in X-ray 
Therapy:—F. Уот» (Ibid, pp. 61-80).— 
Partly theoretical, partly practical. The 
latter includes pressure, application of heat by 
diathermy, chemical methods by various in- 
jections, optical methods such as injection of 
fluorescent crystals in paraftin, and secondary 
radiations, especially after the introduction of 
copper by electrolytic methods. 


Surgical-radiological Diagnostic Errors in 







Bone Diseases.—R. Клехвоск (Ibid, рр. 
81-96).—Gives detailed operative or post- 
mortem cases. 

Technical Considerations in the Rpentgen- 
ology of Children.—H. Wimpercer (Ibid, 
pp. 96-99).— Methods 
bility. 

Experimental Researches into the Phy- 
sical Bases of Roentgen Diagnosis—“R. e 
Стоскек (Љу, рр. . 100-120).—Discusses 
effects of variation of time, wave-length; 
development, inténsifying screens, etc. 

On a Peculiar, hitherto Unknown Form 
of Multiple Epiphysitis—Bruno VALENTIN 
(Ibid, pp. 120-125).— Describes an affection of 
the epiphyses of the lower end of the femur, 
and the upper and lower ends of the tibia, ina 
boy of seven, somewhat of the type of Perthe's 
disease. 


of obtaining immo- 












Roentgenological Examinations of the 
Motility of the Stomach. А лсе Ars NIELSEN, 
Copenhagen (Acta Radiologica, Vol. I, Fasc. 4, 
рр. 379-383).—' The author has examined 
twenty stomachs of healthy individuals—ten 
men and ten women—following the intake of 
an oDaque meal consisting of 300 grammes of 
rice ilour gruel and 100 grammes of barium 
sulphate. The individuals were partly at rest 
and сату in motion. He has found that :— 

1. The stomach empties quicker during 
motion than rest. = 

2. In women the stomach empties somewhat 


slower than in men, both in motion and at 
e 


Tte Definite Form of the Соха Plana.—H. 
WALDENSTRÖM, Stockholm (Acta Radiologica, 
VoL I, Fase. 4, рр. 384-394).—The diagnosis 
coxa plena essentialis can certainly be made 
only during the evolutionary stage. The 
definite form can therefore only be studied in 
cases that are followed from the beginning of 
the disease. 


NOTES AND ABSTRACTS. 


- 


То endeavour to explain the definite form 
of соха plana, I have after-examined those 
cases of coxa plana where I have been endhled 
to follow the development from the beginning 
until the end of the period of grówth. There 
are shown to have been twenty-two hips; ten 
of these have even attained an age of over 
twenty years. 

The definite form, that I can hereby 
establish, із shown to be very variable in 
respect to the degree of the deformity, but the 
flattening of the caput, collum and acetabulum 
is common to all. i 

Through roentgenograms, both from a 
frontal and lateral view, one can obtain a 
plastic picture of the form of the caput and 
collum in the different cases. It can then be 
seen how it is mainly the anterior-superior 
portion of the caput that is enlarged, and that 
this portion, in the more pronounced cases, lies 
outside of the articulation. With respect to 
the degree of the deformity, I have divided 


„Ше definite coxa plana into three groups :— 


1. The caput preserves a rounded form. 


The caput and the collum can be well dis: 
. 
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tinguished from each other and from the 
trochanter. Figs. 34 and 9b. 

2. The upper and frontel part of the 
enlarged caput lies close to the greater 
trochantér. This portion of the caput is seen 
in the lateral picture, greatly enlarged, lying 
ovtside of the articulation. 
ОЁ the collum is not seen. 


The upper part 
Fig. 4d. 

8. The joint-surface of the caput is uneven 
ard more or less exavated. The upper pole of 
the caput is edge-formed and usually lower 
than the summit of the greater trochanter. 
Figs. 5d, 6b and 7. 


А Study on the Roentgen Aspect of 
Tuberculosis of the Joints and its Relation 
tc the Clinical Aspect, especially when under 
Treatment by Universal Light Baths.— 
Еоулкр Сошлх, Köbenhavn, (Acta Radio- 
logica, Vol. І, Fasc. 4, pp. 395-405). 

І. Even if the roentgen aspect reveals no 
sign of tuberculous changes, it does not exclude 
tke possibility of the affection being tuber- 
calous. “ Histories," Nos. 75, and 11. 

2. Sometimes the roentgenological changes 
only come at a moment when the clinical 
symptgms have considerably improved (* His- 
tories," Nos. Та and 70), as first emphasised, T 
thnk, by Ernst. 

3. The light treatment of surgical tuber- 
exlosis can yield extremely fine results, even 
waere serious roentgenological changes are 
found, for which reasou one cannot, on the 
besis of these alone, give a bad prognosis; 
because even very large destructions may be 
repaired with light treatment. “ Histories,” 
Моз. 2, 3, 5, 6, 8, 9, 10, 12. 

4. The complete roentgenological healing 
may occur long after the clinical symptoms 
have disappeared, *“ History," No. 12. 

5. Tuberculous ostitiscan heal spontaneously, 
bet under light treatment the result becomes 
ссзшейсаПу and roentgenologically far nicer, 
ard is attained more quickly. 
Nos. 4 and 12. 

6. Simultaneously with clinical improvement 
censiderable roentgenological deterioration is 
seen at times. In reality this is merely the 
sign of the diseased material being reabsorbed. 


** Histories,” 


T. Extensive arthritis in hand, ankle, knee. 


amd elbow-joint can heal with new forma-ion 
ої articular cartilage and good function. 
• 
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8. A joint-end seen deformed roentgeno; . 


logically ean occur simultaneously with a 
completely free function clinically. 


A Contribution to the Roentgenology of 


the Genuine Mixef Tumour of the Trunk. — | 


Ново LAURELL, Upsala (Асі Radiologica, 
Vol. I., Fasc. 4, рр. 406-417).— The author 
has collected from the literature a number of 
roentgenologically examined, positive genuine 
tumours, localised to the pelvis, 
mediastium or lungs; besides cases suspected 
of such. Of these only two could be 
roentgenologically diagnosed with certainty 
before the operation, viz., those of Josephson- 
Sóderlund, 1915, and Edeiken, 1922. In both 
these cases a pelvic dermoid was present, and 
the finding of dental elements in the wall of 
the dermoid cyst served to establish the 
In the other cases the diagnosis 
was not made until *tifter the operation, or 
remained uncertain, whilst neither at operation 
or section could a positive diagnosis be made. 

The author shows some roentgen pictures, on 
the one hand, from a resected pelvic dermoid 
(not roentgen-examined before the operation), 
which contained a well developed tooth with a 
distinct root canal; on the other hand, from a 
retro-peritoneal teratoma in the superior 
portion of the abdominal cavity, which he had 
roentgen-diagnosed in 1919. This latter case 
is described in detail. The finding of an 
irregular mass of bone, a cyst fully the size of 
an orange, and a tooth with visible root canal, 
enabled him to make his diagnoses. 

In agreement with other authors, the writer 
emphasises the importance of bearing these 
mixed tumours in mind at the 
examination of the inner organs of the trunk, 
which, thank$ to the occurrence of bone and 
tooth elements, can be diagnosed in a fairly 
big perceptage. Well developed teeth are of 
particularly great diagnostic value. 
teeth are deformed, however, or for technical 
reasons or others do not appear distinctly on 
the plate, then they 
interpretation. 


mixed 


diagnosis. 


roentgen 


occasion  mis- 
For instance, when shown to 
be in the urinary tract, they can lead to a 
diagnosis of coneretions in the ureter, as in 
the cases of Thurstan Holland and Sonntag. 
The dental elements can lie quite free in 
these tumours, or be embedded in a distinet 


can 


. matrix of bone; they can be found isolated or 
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multiple deformed or normal. They can 

| appear 28 permanent or as milk teeth, and at 
various stages of development. Itisimportant 
to remember that tooth and bone elements 
can эе found without the coincidental presence 
of a palpable tumour. ? 

If the mixet tumours cotain по bone and 
toota elements, then they cannot be diagnosed 
with certainty. However, it is of a certain 
diagnostic value if we can prove the shape of 
the tumour, which is also possible with some 
of these growths. It is most easily ac- 
complished when they are localised to the 
thorax, and are surrounded with transparent 
pulmonary parenchym 


AR 


, but also possible when 
found in the abdominal cavity and pelvis. 
These genuine mixed tumours (dermoid eysts) 
are mostly of a more or less rounded shape, 
but other forms of them can have rounded 
outlmes too, at least in part. 
. 

On the Roentgen Treatment of Brain 
Tumours.— S. Norpenrorr, Aarhus (Acta 


Radiologica, Vol. I, Fasc. 4, pp. 418-421). 
—A report of nineteen cases of clinically 
diagaosed tumour of the brain treated by 
roentgen irradiation. 
haye been cyst, meningitis serosa, etc., not 
responding to irradition. Nine of them seem 
to be cured (some of them with remaining 
defects, as, for instance 


Probably some of them 


, hemianopsia), and are 
вату уд; one of them two and а half years, 
the others from three and а half to six and a 
half vears after treatment. Through the good 
effects of irradiation the diagnosis of brain 
tumour is confirmed. 


Results of Treatment of Surgical Tuber- 
culosis with Carbon Arc-Light Baths, at 
Finsen’s Light Institute, from 1913 to 1921. 
—N P. Ernst, Copenhagen (Acta Radiologica, 
Vol. I, Fase. 4, рр. 422-454).—At the Finsen 
Medical Light Institute, in Copenhagen, on the 
of Doctor Reyn, “ Finsenbaths " 
(carbon are-light baths) have been employed 
since 1913 for treatment of patients suffering 
from lupus or surgical tuberculosis. 

In all, 439 patients suffering from surgical 
tuberculosis have been treated; 158 cases of 
uncomplicated tuberculosis, with 145 patients ; 
and 396 cases of tuberculosis complicated with 
abscess or fistulas, with 294 patients. 

The results of the treatment have been 
remarkably good. 
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Tn 158 cases of uncomplicated tuberculosis 
in joints and bones, twelve have broken off the 
treatment. Of the rest (146) 122 or 83 per 
cent. were cured, 88 
eighteen with partial movement, fivé without 
movement. Five were improved and only 
nineteen were unchanged. 

In 396 cases of surgical tuberculosis com- 
plicated with ‘abscess or fistulas, twenty-four 
have broken off the treatment and ten have died 
under treatment. Of the remainder (362) 332 
or 91 per cent. were cured, 255 with free 
movement, fifty-five with partial movement, 
and twenty-two without movement. Fifteen 
were improved and only twenty-five 
unchanged. 


with free movement, 


were 


As regards the results, one may remember 
that the greater part of the patients are 
adults (only less than one third are recruited 
from chilahood), and further, many of our 


patients have been ill for so many years, that - 


« priori any thought of recovery had to be 
excluded. Furthermore, it may be remembered 
that many of our patients, on account of laek 
of space and much against our wish, have had 
to be treated ambulantly, and during the treat- 
ment they have lived in their extensively poor 
homes. 

The best results are obtained 
tuberculosis in hand, foot and 


in cases of 
elbow-joint, 
е 


also in all forms of ostitis, both complicated 
and uncomplicated. The cases, which have 
proved refractory are the uncomplicated 


tendo-synovitis, and the very old fistulous bone 
affections in columna pelvis and coxa. 


The Results of our Treatment of Tuber- 
culous Lymphadenitis by Roentgen Rays, at 
Lund, from 1908 to 1918.—Lars Ep tine, 
Lund (Acta Radiologica, Vol. I, Fasc. 4, рр. 
455-469). 
important dates in the history of the radio- 
therapy of lymphadenitis, the author describes 
the development of the technique of this 
treatment at the Roentgenological Institute 
in Lund. Since 1913-1914 this technique 
is characterised Бу the method of deep 





After having quoted the most 


irradiation with aluminium filters of 3 to 4 mm., 
of secondary filters in gauze, а focus distance 
of 18 to 20 cm., and doses varying from 1} to 


-5 Н (larger doses only by exception); for 


children, on the contrary, generally not ex- 
ceeding 2 to 3 H. The author himself 
. ‘ 
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. 
maintains a certain reserve in respect to the 
use of stronger doses, filtered by heavy metal, 
as to the disease. 

From a clinical standpoint he divides the 
process of the lymphadenitis into three phases, 
viz., (1) simple hyperplasia of the tuberculous 
glands ; (2) formation of large glandular masses 
with periadenitis ; and (3) suppuration scften- 
ing with fistulas and scrophulederma. 

"The results of the irradiation for these 
phases are as follows-:— 

All the observations comprise 206 cases, of 
which 70 belong to the first phase, 32 to the 
second, and 104 to the third. А recovery 
(disappearance or atrophy of the glands with 
small fibrous remnants) in group 1 has been 
made ш 70 per cent. of these cases, in group 2 
in 56, 2 per cent, in group 3 in 84, 6 per 
cent. An improvement has been made in 
20 per cent., 28 per cent., and 5-6 per cent., 
embracing either cases with diminution of the 
lymphomata, or those where the treatment was 
interrupted or not yet concluded. Fourteen 
cases of recurrences have been recorded (6 to 
7 per, cent.), of which three are from group 1 
and two from group 3. There have been 
sight deaths, In calculating the total dura- 
tion*of treatment a space has been reached 
varying from 63, 3 and 8 to 10 months for the 
different groups. In the cases belonging to 
group 1 the treatment has generally yielded a 
favourable result, unless the lymphomata have 
already been strongly indurated. The great 
glandular masses with caseous degeneration 
take much time to reabsorb. In these cases the 
limit between groups 2 and 3 cannot be clin- 
igally established with certainty, but the 
gravity of the cases depends on the develop- 
ment observed during treatment, in this sense, 
that the latter facilitates suppuration, sup- 
posing that such a tendency exists. The 
softening can also occur in solitary and abso 
lutely mobile glands. 

In the event of suppuration the abscess i is 
generally treated by incision, radical scraping, 
and then tamponade for several days, after 
which the fistula is allowed to close. In suit- 


e 
e 
able cases we endeavour to confine ourselves 


to punctures. If fistulas ог scrophuloderma 
already exist, the treatment begins with 
scraping. The scars resulting from the in- 
cisions are often remarkably fine and equal. 
The soft lymphorgata do not give а bad prog- 


nosis in radiotherapy; rathef the contrary. у. 


A tardy softening can survive up to five years 
after the ceasing of the treatment. 

А comparison with the surgical statisties 
of the lymphomata shows that the radiotherapy 
furnishes a much higher percentage (77 per 
cent. against 54 per cent. after operation), and 
a lesser number of recurrences (30 per cent. 
against 28 per cent. of operation cases). Оп 
the other hand, the treatment Бу roentzen 
ravs offers a certain risk of secondary lesions 
of the skin. The author has observed such in 
thirty-six cases, of which the half were, never- 
theless, of very light nature. These lesions 
can, however, always be avoided by means of 
an appropriate technique. Моге serious 
lesions, such as atrophy of the skin vith 
teleangiectasia or pigmentation, are not in 
cluded in the authors observations. Ву 
radiotherapy the patient avoids the un- 
pleasantness of a serious operation, and the 
cosmetie result is often much to be preferred. 
The excellent results ої irradiation show the 
best advantage in cases where the surgeon has 
little suecess (abscess, fistulas). 

On the other hand, the radiological treat- 
ment suffers from the inconvenience of being of 
long duration, frequently also combined with 
tiring and expensive journeys—which is а 
matter to be taken into consideration when 
patients with limited means are concerned. 
Operation is preferable for solitary and mobile 
lymphomata without softening, as well as for 
cases where@here are great masses of indurated 
glands that have not been reduced after a 
certain period of irradiation. A combination 
of-univérsal light baths is often to be гесопиш 
mended, especially when diffuse, soft or 
fistulous lymphomata are in question, com- 
plicated by tuberculosis of the skin and a bad 
general condition, 
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Interpretation of Dental and Maxillary 
Roentgenegrams. By К. H. Ivy, M.D., 
D.D.S., and Lr Roy M. Ennis, D.D.S. (Henry 

. J 


X Rays. By б. W. 
D.Sc, Е. Inst. P. (L 
16s. net.) 

. Atlante Radiografico Dello Sviluppo Delle 
Ossa Delis Estremita. By Dr. P. Sessa and 
Dr. О. ALBERTI. (Bologna, L. Cappelli.) 

The Spectroscope. Ву T. THORNE Baker, 
A.M.LE.E., F.R.P.S. Second Edition. (Bail- 
liére, Tindall & Cox, 8s. 6d. net.) 
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ELEVATION OF THE DIAPHRAGM. UNILATERAL PHRENIC 
. PARALYSIS. A RADIOLOGICAL STUDY, WITH SPECIAL 
" REFERENCE TO THE DIFFERENTIAL DIAGNOSIS. 
By J. M. WOODBURN Morison, М.В. C.M., Hon. Assistant Radiologist, Royal Infirmary, 
Manchester ; Lecturer Applied Anatomy— Radiological, Manchester University. 


INTRODUCTION, 

My thesis is mainly a radiological study of elevation of the diaphragm, with 

some observations on the differential diagnosis. I have added to the title that 

of unilateral phrenic paralysis for two reasons; firstly, I hope to show during 

іле course of this paper that certain forms of congenital elevation of the 

diaphragm are probably due to a unilateral phyenic paralysis, and secondly, to 

present for consideration a number ‘of cases m which paralysis of опе or о 
leaflet of the dizphragm was caused by a definite pathological lesion involving 

tae phrenie nerve in its passage through the thorax. 

Elevation of the diaphragm may be permanent or temporary, and permanent 
elevations may be congenital or acquired. 

Under the heading Permanent Elevation of the Diaphragm we may place 
Fetit’s 7 Evenfratio Diaphragmatica,” which, as I shall show later, may be 
ether eongenital or acquired. The majority of cases of unilateral phrenic 
. paralysis are also placed under this heading and are acquired. 
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These two conditions are clinically and radiologically indistinguishable 
apart, from the fact that a definite pathological lesion involving the phrenic 
nerve in its course through the thorax can be demonstrated in cases of 
unilateral phrenic paralysis. 

There are many otker cases in which we find elevation of the diaphragm, 

+ e.g., SUd-phrenic а ›всевў, sub-hepatic abscess, hydatid ої the liver, temporary 
elevation due to gastric trouble, and high ба: ition of the diaphragm in lung 
conditions ; but this paper is mainly a study of Petit’s eventration and ої 
unilateral phrenic paralysis, with observations on the differential diagnosis 


from other elevations of the diaphragm, from localised hydro- and. pyo- . 


pneumothorax, and 


It will also be necessary to make some observations on the anatomy and 
action of the normal diaphragm. 


from diaphragmatic hernia. 


EvkNTRATIO DIAPHRAGMATICA. 
HisroricaL NOTES. 


It is usual in writing of elevation of the 
diaphragm to begin by stating that “ Petit, т 
1790, described a diffuse relaxation of the 
diaphragm," or again, 7 Eventration of the 
diaphragm has been known ever since J. L. 
Petit reported and named a case in 1790." Many 
of the writers оп this subject have done so. 
This is unfortunate, because Jean Louis Petit 
died on the 20th of April, 1750, in his 77th 
year. His writings were collected and published 
by his pupil Lesne in 1774. A second edition 
was published in 1780 arid a third in 1790. 

The secretary of the Académie des Sciences, 
Institute de France, writes as follows : “Га 










Born, March 13, А р озона а С ire з дарг 8 
Died, April 20, 1750. honneur de vous тате connaitre que а apres 1е5 


recherches que nous avons pu faire, 11 semble 
que ee mémoire n'a jamais été publié du vivant de Jean Louis Pe üt mais 1l est 
dans les 3 editions de ses *euvres posthumes de 1774, 1780, 17 90.' 

Another edition ої his complete works was published by Sanson, in 1837, 

and tkis contains an Eloge de M. Petit, by M. Louis, delivered at D’ yw adémie 
“Royal de chirurgie, le Mardi, 26 Mai, 1759. 

Jean Louis Petit, one of the most brilliant French surgeons of the eighteenth 
century, was born on the 13th of March, 1674. Не died on the 20th of April, 
1750. He was the first to clearly differentiate the condition known as even- 
tratio diaphragmatica from the usual diaphragmatic hernia. 

In his writings he states that he has seen two cases of diaphragmatic 
hernia, and that other cases had been seen by several of his tolleagues. Не 
recognised that congenital defects осеште in the diaphragm, and noted the 
absence of a hernial sac in the first case he recorded. He also commented оп. 


~ 


. 
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the fact that both the herniz of the diaphragm whieh he had seen were en 
the left side. Ніз confrères told him that all chose which they had seen were 
likewise on the left side. This led him to suggest that the convex surface of 
the liyer protects the right side cf the diaphragm, 

The two cases which he described were in adult males, and clinically of 
long standing, ° й а 
The first case was one of true diaphragmatic hernia, in which, at the post- 
mortem, a great part of the stomach, a portion of the colon, and part of the 
omentum had passed through a defect in the dorsal part of the left diaphragm 
into the thorax. There was по hernial sac and there were no adhesións. 

The second case was also on the left side, and Petit states that he con- 
sidered it to be a congenital abncrmality. At the post-mortem, on opening the 
chest, he found a tumour, the size of * a small gourd," formed by a portion of 
the stomach, colon and omentum, and enclosed in a hernial sac which was 
formed by peritoneum, diaphragm and pleura. A “thick lymph ” of recent 
origin had caused adhesions to the lower lobe of the lung, and the contents 
were similarly held together, so that when removed from the sac they kept 
the shape of the whole tumour. i 

The death of this patient was attributed to “ inflammation of the abdomen.” 

It 1s thus seen that Petit clearly recognised that his second case was of a 
different type from the usual diaphragmatic hernia, and to it he gave the name 
7 Eventratio Diaphragmatica." Since his time about thirty cases have been 
recorded. In the early days it was a pathological description, but since the 
intr®luction of X rays in the study of medicine, and more especially of recent 
years with the advance of radiology, it has become possible to accurately 
obgerve and diagnose these cases during life. 


GENERAL DESCRIPTION, 


It is generally accepted that the term Eventratio Diaphragmatica should 
be applied to those cases of congenital origin in which there is a diffuse 
relaxation of one half of the diaphragm, so thzt it extends high up into the 
thorax, forming a sac which contains a portion of the stomach and sometimes 
a part of the colon and mesentery, All the cases* fecorded have been on the 
left side, with the exception of one by Eppinger, in 1911, 

In these cases physical examination may determine varying and anomalous 
signs at the base of the left hemithérax, and also an alteration in the position - 
af the heart, but the radiological examination makes it possible to interpret 
these signs and arrive at a correct diagnosis. 

The screen examination presents a striking picture, the elevated diaphragm, 
extending high up into the chest, forms a dome, enclosing an air space, at the 
bottom of which there is often a sharply defined horizontal line of free fluid, 
on which wavegand ripples can be produced by palpation of theabdomen. The 
presence or absence of this horizontal line depends on the amount of food in 


the stomach, but the level of this line is always that of the cardiac orifice. 
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.* The upper boundary of the dome gives the appearance of а bèw line, which 
extends as an unbroken line across the left hemithorax, and is maintained in 
all positions. It 1s formed by the thinned-out diaplfragm. If there are no 
adhesions to the lung, then the movements of the bow line (Ше relaxed, 
thinned-out diaphragm) are reversed during the respiratory act, moving 


upwards with inspiratn and downwards with expiration. To this pheno- 


menom the term 7 paradoxical respiratory movement " has been given. И is 
usually stated that no movements of the bow line occur, or if any movemerts 
were observed that they were synchronous with those of the. normal leaflet. 


L cannot agree with this, having found in all my cases reversed movements, 


although m one ca e only after adhesions to the lung had been divided and 
until they reformed. 

The thinned-out diaphragm having little or no muscular tissue in it, being 
merely a fibrous structure covered on the one side by peritoneum and on the 
other by pleura, cannot contract, and so is subject to the mechanical forces of 
respiration. During inspiration, when the normal right leaflet of the diaphragm 
descends, the increased intra-abdominal pressure tends to push the inert 
left leaflet upwards? If, however, the elevation of the diaphragm is high, then 
the air sae of the stomach enclosed by the dome is correspondingly large, and 
takes up by the elasticity of the air a good deal of the upward pressure during 
inspiration. Thus the movements may be very slight, but if present they are 
reversed. 

The contents « 
present, and may 
colon may be foun 
the bow line on a 
in the stomach. 

The question : 
the clear air spac 
and Giffen states that it is absent m cases of elevation. I have seen it quite 
definitely in most of my cases. 

It probably depends on the development of the left lung. In тапу 
recorded cases the lower lobe of the left lung has been imperfectly developed. 
This will explain the с ilicting statements on this point. у 

Part of the heart shadow is usually seen through the air in the dome. The 
heart may be displaced to the right, and in some of the cases recorded this has 
evidently been a1 sarked feature. It is, however, more a rotation of the heart 
than a displacement. The term dextro-cardia has been used by some writers, 
but these cases are not true congenital transpositions to which I think the 
term dextro-cardia should be restricted. 

In all these cases the chest wall is well developed, and it 1s difficult to 
detect by observation a difference in the movements of the two sides, but 
there.is a real difference in the expansion ої the right and *eft sides of the 
chest, of which I have graphic records and which I shall describe’ in detail 
later on. 


the dome vary. The air sac of the stomach is always 
эсспру the whole of the dome. At times a portion Of the 
1 lying alongside it, and may cause a slight irregularity of 
count of a different pressure of gas in the colon from that 


s to whether lung tissue could or could not be seen through 
of the dome has been looked on by some as of importance, 
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The condition of the stomach requires special consideration, as it has not, 
previously been described. 

In nearly а] these ‘cases there is a well-marked deformity of the stomach. 
It is due to the ascent of the greater curvature of the stomach under the 
elevated diaphragm, with rotation on more or less fixede points. The stomach 
presents two sacs, the upper spilling forward into the lower. "The rotation У 
may be so great that a volvulus is producec which may require surgical 
interference. In many of the cases recorded there is a history of stomach 
trouble. И 

Thus it is seen that in the radiological examination of these cases the 
following points require consideration :— | 

1. The bow line in the chest. 
2. The contents of the dome. 

o. Lung tissue seen through the dome. 
4. Movements of the bow line. 
5. Level of the stomach contents. 
6. Palpation of the abdomen. 
7. Displacement of the heart. 
8. Development anc movements of the chest wall. 
Ө. The deformity of the stomach. 


Recorps or six Cases. Group I. 


These cases are so much alike, that it would be mere repetition to give 
them all in ful. detail. I therefore give a complete description of the first case, 
ang a short account of the others, emphasising the particular points to which 1 
desire to call attention. 

Саве 1. In January, 1920, a schoolgirl. A. О’В., aged 12 years, was brought to hospital, having 
had a cold and cough for two weeks. 

The family history was unimportant, and there was nothing to suggest the condition found 
at the X-ray examination. 

. The screen examination of the chest showed a complete regular dome on the left side, ex- 
tending as high as the level of the third rib in front, and enclosing an air space through which, 
in the upper part, lung tissue was seen. At the bottom of this air space there was a sharply 
defined horizontal line of fluid, on which waves and ripples Were produced by palpation of the 
abdomen. 

No definite mcvements of the bow line in the chest wereobserved during respiration, although 
on one occasion I thought there was а ЗЕ reversed movement, an upward movement durings= 
inspiration and a downward movement dvring expiration, but I was not quite confident of this. 
The dome of the right diaphragm was at the level of the tenth dorsal vertebra. Tts movements 
were normal. The heart was slightly displaced to the right. There was an increased density of 
the root shadows of both lungs. 

"Оп giving а bismuth meal, the food was held up at the cardiae opening of the esophagus, the 
lower third of which was dilated; the obstruction was soon overcome, and the stomach was seen 
to fill in an AU manner. The caus? of this was apparent when the patient, who up to this 
stage had been ex@mined in the postero-anterior position, was placed in the right anterior oblique 
position. "here were two sacs, the shadows overlapping in the postero-anterior position. The 

-u pper sac, when filled, spilled in a forward direction into the lower. 
• 
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. * The pyloric end of the stomach was directed backwards and was not well formed. There was 
n the lying down position the bismuth meal,passed up to the top of the 
bow line in the chest, displacing the air and completely filling the dome, which was not altered 
in position. Nothing abnormal was detected in the small intestine. The colon was well outlined, 
and the splenie flexure v 
Dew line in the chest, but nof beyond it. At other times the whole of the dome in the chest was 
“tilled by the air cap of the tomach. A barium enema confirmed these observations on the 
colon, which was otherwise normal. This was evidently a case of Petits Eventratio Dia-e 


no delay in emptying. 


as found to rise alongside the air cap of the stomach to the top of the 


phragmatica. 7 т 
7 Mr. John Morley, Е. 
tracted the-following : **'The fundus of the stomach was seen projecting up into the thorax far 


above тһе level of the incision. It was at once apparent that a transparent layer of thinned-out 


1.C.5., operated by the thoracic route, and from his notes I have ex- 


diaphragm formed a covering for the elevated abdominal viscera and separated them completely 
from the true pleural cavity. To the highest point of this thin translucent diaphragm the base 
"adherent. These adhesions were fibrous and vascular, and were readily 
atic sae was now incised. On opening it the splenic flexure of the colon 


of the left lung was firm 
divided. The diaphrag 
and left extremity of th 
These were quite free from adhesions. The upper pole of the spleen also eame into view. The 


great omentum and the greater curyature of the stomach were presented. 


whole diaphragm was merely represented by а thin sheet, consisting of pleura above and peritoneum 
below, with some rather dense fibrous tissue between. А partial excision of this diaphragmatic 
sac was determined upon, With the object of bringing down Из level as near to the normal as 
possible, and so reducing the distortion of the stomach and allowing more expansion of the lungs.” 
Convalescence was uneventful and rapid. 

Four weeks after the operation I made another X-ray examination of this case. The lung 
was fully expanded, the bow line in the chest was not so high, its movements were quité free 
but reversed, and the stomach presented a more normal appearance, the exaggerated “ сар and 
spill " formation having disappeared. Subsequent examination showed that the movemegts of 
the bow line became less and less free; finally, no movements were observed, adhesions having 
evidently reformed. Microscopical sections of the piece of diaphragm removed showed normal 
al and peritoneal surfaces, and between these dense fibrous tissue with 

Nonerve fibres could be made out in sections that were specially 


endothelium on the pleu 
no sign of muscle fibres 
stained to show them. 8 

Three years later I took the opportumity of again examining this case—January, 1923. 
The condition was found to be much the same as at the last examination. She suffers по 
inconvenience and is engaged in house work. 


Case 2, B. K., male, aged 54. The second case was а man, aged 54, who was operated om 
for pylorie obstruction. At the operation it was found that the left half of the diaphragm 
extended high up into the chest, and that the obstruetion was due to a torsion of the stomach. 
This was relieved. I had the opportunity of X-raying this man some months later. The sereen 
examination showed the bow line of the elevated left diaphragm rising up into'the chest; the 
line was eontimuous across the left hemithorax, but not perfectly regular, as both the air sae of 
mh. stomach and the splenic flexure could be distineuished, the different degrees о? pressure in 
the two causing a slight irregularity. Some lung tissue could be seen through the upper part of 
the deme. The horizontal line of fluid in the stomach was observed, but this extended only 
part of the way across the left chest. Full, free reversed movements of the diaphragm were 
noted. Palpation of the abdomen produced waves along the line of fluid. On giving а bismuth 
meal the stomach was seen to be of the “сир and spill" буре. There was no delay in emptying. 
In the lying down position bismuth food filled up the space under the bow line in the chest 
occupied by the air sac, and during subsequent examinations the splenic flexum was seen outlined 
by bismuth, This.was evidently a true case of eventration of the diaphragm, ЗА ные there were 
no symptoms until the onset of a pyloric obstruction due to an increased rotation causing a 
volvulus. At the present time this man is in good health and suffers no discomfort. 


s 
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Case 1.--4. О’В., girl, aged 12 years. 


. Upright position, postero-anterior. Note unbroken bow line in chest, ће rizontal line of fluid. etc. 
. After bismuth Фед], postero-anterior position. 

. After bismutE’meal, oblique position. 

. After bismuth meal, supine position. 
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Case 1.—А. О’В., girl, aged 19 years. 


5. Bismuth meal іп colon. Upright position. Note flakes of bismuth in splenic flexure, which has 
risen up under the dome. 

6. Splenic flexure filled with bigmuth. Note the whole dome is occupied by & air cap of the 
stomach. і > 

7. The same case three years later after operation, Chest, postero-anterior position. 

8. Oblique view after bismuth meal, showing deformity of stomach. 





Case 1, А. О’В., girl, aged 12 years. 


9. After bismr.th meal, supine position. 





Case 2, В. K., male, aged 54 years. 


5 Chest, postero-anterior, upright, 





Cask 8.— М, НИ, female, aged 48 years. 5 САВЕ 4—Н. B., male, aged 41 years. 
Chest, lateral position. After bismuth meal, oblique view. Note cup 


and spill stomach. 
• 





1. Chest, upright ро 





a 


CasE 5.—8, K., male, aged 39 years. 


After bismuth meal. 








Case 6.—4. B., male,-aged 51 years, 


tero-anterior position. 2, After bismuth meal, oblique position. Note 
. deformity of stomach. у 
* 


€ 
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The third case was a married woman. . 

Case 3. Mrs. M. H., aged 48. This case was sent for X-ray examination of the chest. It 
was noted that the cardiac dulness was displaced to the right, this being the only definite 
physical sign. She complained of indigestion extending over a period of three years, with 
occasional sickness and vomiting. There was no aeute pain, bug often a feeling of discomfort 
after food. А = 

The X-ray examination showed a regular and typical donte-shaped elevation of the left 


*diaphrágm, through which some lung tissue could be seen in the upper part. Tt rose to the 


уе] of the third rib in front. The horizontal line of free fluid in the stomach was present, 
and the whole of the space beneath the dome at the first examination was occupied by the air 
зас of the stomach. At-other times the splenic flexure was seen to be rising up alongside the 
stomach under the dome, but it was not always present. "There were complete and free reversed 
movements of the left half of the diaphrzgm. | 

On giving a bismuth meal the usual ceformity of the stomach was found, although it was not 
зо marked in this case as in some of the others. 

She still suffers from indigestion and evidently from an intermittent obstruction, due to drag 
on the pylorus from mechanical causes. 

Case 4. Н. B., male, aged 41. This man was sent to me in December, 1922. For the past 
zwenty years he had suffered from indigestion. The attacks were intermittent, gradually 
becoming worse. Dr. Fiddian, of Ashtor-under-Lyne, his medical atéendant, states: “ He had, 
on December 15th, an acute attack ої epigastric pain with vomiting. Thad great difficulty in 
setting the bowels moved, and the stoel finally was green and offensive. He has been well 
purged sinee, starved for forty-eight hours and then fed carefully, but this pain does not wholly 
disappear; it comes on two hours or so zfter food and wakes him up in the night." 

A bismuth meal was given, and a screen examination revealed a. condition similar to those 
cases already deseribed. The left leaflet of the diaphragm was raised and its movements 
reversed. It presented an unbroken line stretching across the left hemithorax. Through the 
dome lung tissue was seen, and it was noted that sometimes the colon rose up alongside the air 
сар of the stomach under the dome. Once again the typical deformity of the stomach was present. 

-* Case 5. S. K., male, aged 39. А stone quarry man. He had suffered from stomach 
symptoms during the past fjve years. They were of an intermittent character. He had pains 
two to four hours after food, which were relieved by taking more food. He often suffered from 
sickness and retching but never vomited. In writing to me Dr. Lynch, of Hayfield,says: * About 
three months ago I was called to see him during the night. He was suffering acutely, the upper 
half of his abdomen was very tender. The pain came on very suddenly and steadily grew worse. 
The clinical picture was suggestive of perforation. As the attack occurred during the night I 
gave him a hypodermic of morphia, and was quite surprised when I saw him early next morning 
to find him perfect_y well.” 

Here again I found the characteristic picture already? described, the left diaphragm 
elevated, ete. 

Case 6. J. B., male, aged 51. Labourer. The sixth дпа last case which I have seen came 
to the Manchester Royal Infirmary in Jahuary of this year—1923. He stated that he ws 
perfectly well until about а month ago, when he developed а bad cold. Suddenly he was seized 
by а pain in the stomach, was sick but could not vomit. Since then he has had difficulty in 
swallowing solid food, but no difficulty with liquids. А bismuth meal was taken without much 
trouble, and it was noted that there was some delay at the cardiac orifice of the stomach ; 
the unbroken bow line of an elevated left diaphragm was seen extending well up into the 
chest. Its movements were reversed, the typical deformity of the stomach, and all the other 
radiographie us ie common to these cases were noted. • 


From the study of these cases it seems to me that they are much more 


- common than is usually supposed. Most of the cases recorded have been in 
• 5 
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. 
- adults, and it is due to the advance in radiology that recently more 
cases have been deseribed. 
The subject of this condition may go through hfe without suffer] 


e 


of these 


ng much 


discomfort, but in my cases it has usually been the gastric symptoms which 
have called for investigagion and led to the radiological diagnosis of eventration. 


= In Case 2. was thought that а pyloric obstruction was present ; а 
of the stomach was found and relieved. 

In Case 4, the є 
duodenal ulcer with | 

The sitbsequent history of these eases, however, is hardly that of 

„ай present they are both in good health, as is also Case 6. 

In all these cases the diagnosis was based on the elevated di 
forming an unbreken bow line in the chest, with reversed movements. 
two signs are the cardinal ones ; the others, although important, are у 

(To be continued. ) 









erforat ion. 





A LECTURE DE 
CANCER HO 
X-RAY THERAPY. 

By Dr. Рисев, Erlangen Clinic. 


I ree. much honoured in being invited to speak to you about deep 


"mptoms suggested a duodenal ufcer ; and in С 


volvulus 


ase 5, аз 
an ulcer; 
aphragm 


These 
variable. 


IVERED AT THE CITY OF DUBLIN SKIN AND С 
PITAL, HUME STREET, DUBLIN, ON DEEP 


therapy, 


and I shall endeavour to give you am idea as to how X-ray therapy is practised 
in Erlangen. The Gynecological Hospital in Erlangen has developed in late 


years into one of the 
nent, which is due 






largest and best. equipped X-ray institutions on the conti- 
› the energetic and untiring work of its chief, Professof. 


Wintz, whose scientific researches, i in connection with thase of Professor Seitz, 
led to the establishment of the Erlangen School, whose researches first brought 











X-ray therapy out o 
founded exact science. Much remains to be done, but we can now 
we have the means by which alone it is possible to progress. 

The first aim of the Erlangen School was to get constructed a 
high voltage appar 
R. G. S., which gives 
apparatus has proved absolutely reliable during several years’ use. 
olgect was to devise 
quality cf the applie 
possible to administ 

I will now briefl 


| rays. This has been done, with the result that 


‚ explain the physics and dosimetry of X rays. 


the chaos of experimental attempt to the basis of a. well- 


say that 


power ful 


tus, which materialised im the symmetrie apparatus of 
a constant high tension current over along time, 
The next 
a system fot the exact, measurement of the quantity and 


and this 


it is now 


от predetermined and consistent biological doses of X rays. ` 


X rays are waves of the wther-like light, only of much shorter length. 


Every tube, of whatever construction, produces complex or heter 





X rays, &e., rays of different wave-lengths. When these complex ray 


ogeneous 
S enter a 


body they become more and more absor bed, but the absorption of tke long wave 


(soft rays) is much greater than that of the ік rt waves (hard rays). Ace 
the soft rays produce only a superficial effect, whereas the hard rays 
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effective in the depth of the tissue. The relative absorption dt the rays, mort- 


over, depends upon the atomic weight of the body to which the rays are applied. 

For deep X-ray therapy we can only make use of.hard rays. The soft rays 
only. affect the surface and are noxious. It is for this reason we use filters. by 
which soft rays are absorbed and only the harder ones pass through. This 
filtration, however, is not like a chemical filtratjon, for it ie not а mere 
. separation of hard | soft rays, in so much as the hard rays are also more or 
` less diminished in intensity aljer the filtration. Jn Erlangen we have 
discovered that the best filtration for the symmetric apparatus with Coolidge 
tube is 0.5 mm. ZN. and З mm. Al. The Al. takes away the soft fluoroscopic 
rays of the relatively high atomie weight ZN., and is therefore placed between 
ZN. and body. We thus get a radiation that diminishes in direct proportion” 
to the distance of penetration, /.е., in every further em. the same amount is 
absorbed, ard we call it a нас ві homogeneous radiation. 





Fic. 1. — Intensity in a; 
intensity in b—1?:2?— 1:4. 


Ета. 2. 


We have thus made absor ption proportional and homogeneous, but a further 
' loss of X rays has to be taken into consideration, since, according to the law of 
geometrical divergence, the intensity of the radiation cone is diminished in an 
inverse ratic to the square of the distance from the focus. (Fig. 1.) 

Thirdly, X rays are diminished by disintegration, since a portion of the 
rays on encountering the atoms of the body *hrough vidi they penetrate gre 
broken up o scattered in different directions, but this diminution is made up 
by the quantity of scattered rays which are тЫ produced, and these 
add so muck to the original rays that at certain depths we have a considerable 
augmentation of the dose. The amount of this augmentation is greater the 
larger the irradiated cone of tissue and the harder the rays. The reason of 
tais is that the harder rays penetrate deeper and at depth the scattering effect 
is greater. glhe scattered rays have the вате quality as the original rays. 
То illustrate that we may comoare the effect ої disintegration or scattering 


with the effect produced when light.passes through a milk-glass body. 
є 


. 
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‚ Now we can examine the relation of the dose in the depths to the dose on 
the surface of the body, Professor Wintz has introduced for this the idea of 
the percentage depth dose. He has calculated the dose ай a depth of 10 em. in 
proportion to the dose on the surface, which latter is standardised as 100, and 
he expresses the depth gose 1 m percentages of this. For instance, per centage 

_Лерћ dose 20 per cent, "ipeans : : Intensity in " А " to intensity in“ В,” 

А : В=100 : 20. | | 

According to the physical laws above mentioned,-the amount of the pers 
centage depth dose depends on the three factors of dispersion, absorption and 
scattering, or in other words, on the quality of the rays (influence of absorption 
and scattering), the size of the field upon the skin (scattered rays come more 
* to effect 1 in Мы area ав), and the distance between the focus and the surface of 


requirement for the pees of edunt ? The chiel одоше ls to prom 
the neoplasm itself a destructive dose without 
hurting the adjacent healthy tissue. That this is 
possible is chiefly due to the happy circumstance 
that the cells of the neoplasms or other patholo- 
gical cells are more susceptible to X rays than 
the normal tissues, and a dose that causes only a 
slight irritation to a healthy tissue is capable of 
destroying tumour cells. Here, as everywhere 
else, we have the law of Bergognier-Tribondéau 
and the law of Arndt-Schulz, which lays down 
that the more unstable the metabolism of a ce]l 
(malignant growths, embryonal cells, ete.), thé 
more susceptible to X rays it is. Moreover, every 
effect produced, according to the quantity of the rays applied, can be ranged in 
the three graduations of (1) stimulation, (2) irritation, (3) destruction. 

It therefore can happen, when we have sound and malignant tissues adjacent 
to one another, that the same quantity of X rays may produce a destructive* 
effect on the pathological cells and at the same time have the effect of irritating 
or of stimulating the normal tissue. To obtain a more exact solution of ibis 
problem it was necessary to ascertain with precise exactitude the. quantity of 
X rays just sufficient to destroy ; a tumour without being in excess of what the 
narmal tissue and the skin can bear: . 

These measurements of X rays are based on the ionising effect of X rays in. 
the air. Whenever X rays pass through the air, the molecules of the air are 
ionised and it becomes a conductor forthe current. It has been found that the 
ionising effect is proportional to the intensity ef X rays absorbed in the air, 
and praetically proportional to the absorption in the body and the biological 
effect produced there. : 

The instrument used for this purpose is the iontoquantimete® invented by 
Scillard, improved by Professor Wintz and constructed by В. G. S. 
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The arrangement is best described by this diagram. Ву the ionising effect 
e e > рі М 
n 7 ы ^ e rp? ~: : А Ы ^ ~ E 
of the X rays in the chamber * T " the electrometer is discharged to the earth, 
and the time that elapses during the rate of discharge, measured on a fixed 


scale, is proportional to the quantity of X rays. We thus measure the quantity 
of X rays absorbed and therefore effective byi measuring the time of discharge. 
The shorter the time the greater the intensity. $ - 


То measure the quality ої X rays we measure the percentage depth dose. 
"For if the condition of the absorbing material (body), size of field and focal 
distance are the same, the percentage depth dose is an exact measurement -of 
the quality of X rays. The measurement of the percentage depth dose is male 
by means of the water phantom or a wax-block. We measure the rate of 
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discharge on the surface of this and then below it in 10 em. depth, and the 
times are in inverse proportion to the doses. 

In order to have the same conditions as in the body, we must also place а 
"Моск beneath the ionisation chamber in order to reproduce the scattering 
effect of the deeper tissues, which is not inconsiderable. 

Ду means of this instrument it has become possible to regulate the 
apparatus and the tabe so that they may always produce a constant quality 
and quantity of X rays. Certain measurements on the patient’s body are next 
required, and Professor Wintz determined’ a. fixed biological unit dosee— 
„ће so-called unit skin dose or erythema dose, če., a dose that produces, 
eight days after irradiation, a slight reddening, and after four weeks a tender 
but well visible brown. 

Tt was found that this dose could be fixed within a limit of ten to fifteen 
per cent. This dose, as fixed by a certain number of minutes exposure with a 
certain apparatus running under certain conditions and a certain tube, was 
standardisgdsis 100. It produces discharge of the iontoquantimeter in a certain 
number of seconds. Whenever we had a discharge of the iontoquantimeter 
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inthis certain number of seconds we had the unit skin dose. When, for instance, 


time was in the same proportion shorter. Thus we hid а calibration of the 
iontoquantimeter in relation то the biological effect, and we could determine in 
advance the biological effect of other tubes by means of this iontoquantimeter. 


- The first tahe was takey as а standard tube and carefully preserved, and by 


d, И is possible to control т return the iontoquantimeter. But it is safer 
always to eontrol the biological effect (on skin). * : 

The unit skin dose being standardised as 100 per cent., it, was ascertained, 
for instanee, that the cancer destructive dose was about-90 to 110 per cent., 
the sarcoma dose 70 to 80 per cent., the sterilisation dose35 per cent., and soon. 

Now I can explain how the Erlangen technique developed from the above 
deductions. Let us first take the problem of sterilisation. There are various 
gynecological diseases, mainly at the age of about forty, that are based on loss 
of function of the ovaries and cause morbid changes and other disturbances. 
Tt has also been found that uterine myomas are in correlation to the ovaries, 
and that they shrink when the function of the ovaries is eliminated. АП 
these diseases are mdications to suppress the function of the oyaries by 
sterilisation. As I have told you, the sterilisation dose раз been found to be 
35 per cent. at the ovaries. With our apparatus in use (symmetric and 
Coolidge), and when we use our focal distance of 23 сш. and field size of 6 em. 
by 8 em. we get about 18 per cent. at a depth of 10 em. (thin patient), when we 
have 100 per cent. at the skin. The ovaries lie at about a depth of 10 ет. 
When we give to each ovary two fields, the one in front and the other behind, 
we. have the sterilisation dose. In fat patients a greater field size is used 
(8 em. by 8 cm., 10 em. by 10 em.). In general it is safer to use 8 em. by 8 ep. 
After four to six weeks the ovarian function ceases and the morbid changes 
are over. We thus effect by X rays in a short time what nature does in along 
time, and sometimes 1n a less satisfactory way. 

Let us now regard the problems of uterine cancer. The uterus lies 
centrally in the pelvis, and, as a rule, its depth can be estimated at 10 ст. 
With one of our concentrating fields we can give 18 per cent. at the uterust 
We therefore want 6-7 fields to get the cancer dose, and we do so by giving 
three fields in front and tltree from behind, and in the case of a fleshy patient 
one from the vulva, In thin patients five fields may be sufficient: 

For each field we want about half an hour. By this amount of exposure 
We are only able to concentrate the X rays upon the primary tumour, but we 
find very often that the glands of the pelvis and the parametrium are soon 
infiltrated with cancer cells. In order to make the irradiation effective we 
must give every cancer cell its dose. Accordingly, after a period of from six 
to seven weeks after the primary radiation, in Erlangen both the parametriums 
are radiated (see Fig. 5). 

This second radiation «s absolutely necessary, for if you do not give it the 
scattered rays from the first radiation have a stimulating effect Yon the more 
remote cells of the’ 


ct 


parametrium. 
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The main difficulty of this cross-fire method lies in the concentration. Tt 

is like shooting an invisible target. Moreover, if you do not concentrate 

accurately you may cause injuries in sound tissues by over-dosage ; moreovér, 

if several radiation cones concentrate at a wrong point you may give a stimu- 
lating dose to the cancer cells. • 

For those савев of cancer which are centrally війпафед the cross-fire method 
is good, but new difficulties arise when we have cancer of more irregular 
extension and eccentric "situation, which makes it impossible to concentrate 
from every side, as for instance i the case of cancer of the breast or skin, 
In such case the only alternative is to give the dose all over the cancer, in one 
or two fields, which ean only be done by augmenting thé. percentage depth 
dose. As before mentioned, the percentage depth dose depends upon. ‘three 
factors—absorption, dispersion and scattering. The loss from absorption can 
be reduced by using the hardest rays possible (high voltage, filter). With our 
mocern apparatus and filtration we gain already a radiation that cannot be 
much improved in quality by more voltage and filtration. Sec mdly, we can 





zc Кіа, 5. 


make dispersion as small as possible by augmenting the focal distance, but 
the gain is only possible by sacrificing time. The time of exposure increases 
wita the square of the distance, and thus gain is also limited ; nevertheless, a 
quite considerable gain can be effected. Thirdly, we can augment the amount 
of the dose at a depth by enlarging the cone of irradiation, če., Бу enlarging 
the field size. "This is due to the influence of scattered rays, which are formed 
when the primary rays meet the atoms of the tisse. Ii comes to this, that 
we can improve the percentage depth dose by augmenting both field size and 
focal distance. If, for instance, the cancer Цев at а depth of from 1 to 3 
em. beneath the surface, with a field of 6 cm. by 8 ст. and a distance of 
25 em., we could get a dose of 53 per cent. at the third centimetre. As 70 
em. distance we would get 65 per cent., and by enlarging the field to 10, multi- 
plied by 15 em., we would get about 75 per cent. А further 10 per cent. to 
be applied from another side would be sufficient to get a minimum cancer dose 
at the third centimetre. Accordingly, we radiate cancer of the breast by two 
fields, one in front and another from behind. The distance and field size 
depend ‘on te’ situation and size of the tumour. The supraclavicular and 


axillary glands must also, of coarse, be radiated. As we always calculate 


es 
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the cancer dose at the lowest limit, we generally give in these cases а 
second radiation, . | 

"Та the case of cancer of the vulva, for instance, a' distance field of one 
metre is used, and additional doses to the inguinal glands and glands да the 
small pelvis are given. е 

li would*take too lang to describe to you all the different modifications 
that are necessary for the various kinds of cancer and other neoplasms. It 
would require a separate lecture. Moreover, it would not be possible te 
prescribe strict rules for invariable observance, since every case must be 
treated individually, with due regard to the above-mentioned principles. I 
shall therefore touch upon the most important points. ^ You understand that 
there àre two methods of giving the cancer dose to a tumour—the concentrating 
or cross-fire method and the distant-field method. Sometimes we can employ 
both of these methods. For instance, in uterine cancer we can either apply 
the dose by four distant fields—from 1n front, from behind, and from both 
sides, or by only two fields—from in front and from behind and radium in 
the cervix. 

Perhaps you may tow ask why it 1s that we do not always use the distant- 
field method, which is comparatively simple, whereas the cross-fire method ів 
more difficult and dangerous and requires the exercise of much skill. The 
reason is the general harm and noxious influence that may be caused to the 
body by large X-ray doses. The effect of these is chiefly manifested in the 
blood circulation. Immediately after irradiation we have a sudden fall of 
lymphocytes and a relative leucocytosis. і й 

Ја using distant fields we radiate much larger areas of the body, and the 
radiation cone is so great that the damage done to the blood requires six jo 
eight weeks to be overcome, while with the concentrating method we can say 
that in about three weeks the blood has recovered. "When we can avoid 
damzge by false concentration this method seems to be the most advisable. 
Therefore, whenever possible, in Exlangen large cones of irradiation are 
avoided and concentrating tubes are used. To my mind one should make the 
best out of each method. From this point of view, the combined method as 1 
have seen in Frankfort (Professor Seitz) is very obvious. In uterine cancer, 
for instance, the primary*growth is at first treated by concentration. After 
six to eight weeks the parametriums are treated by distant fields. То 
facilitate the difficult choice in the form of application, Professor Holfelder, 
of Frankfort, has constructed an ingeniofis apparatus, “the field selector," 
by means of which the dose and distribution of rays can be observed on an 
illuminated showease. 

The intention of safeguarding the body leads me to another problem. 
What I have told you up to now in brief terms consisted of rules and in- 
structions for the purpose of giving the required dose of X rays to a neoplasm 
or a pathological organ. But that is not sufficient, to apply a dose to a cancer 
and to do nothing more. То obtain good results it is also nec@gry that the 
destroyed cancer should be replaced by new healthy connective tissue, which , 
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growing up from the environs cf the damaged cancer will give the latter “its 
final knock-out. This is only possible when the body is capable of providing 
the necessary forces. It is our main task, therefore, to help the body in this 
work, There is no doubt that in all the radiated parts of the surrounding 
tissue there is an imflammatory reaction which, under eertain circumstances, we 
can consider as a stimulation to the formation ob connective’ tissue. The 
danger of overdosage lies chiefly in the fact that an injured tissue is no longer 
able to create the tumour-killing forces. The same negative effects can be 
seen when the constitution of the patient is weakened by cachexia, or if some 
vital organ ‘intestines, stomach glands) is injured by overdosage and so 
prevents the body from recovering from the after effects of radiation. These 
conditions manifest themselves in the blood. ч 

We regard it, therefore, as a matter of great importance firstly to create the 
best conditions for radiation by adequate preparation of the patient. The 
biological effect of the X rays is chiefly attributed. to the transformation of 
their absorbed portion into the so-called sec тату rays—scattered rays, 
fluoroscopic and beta rays. These latter are nothing else than electrons (like 
the cathode rays), and it is they that are instrumettal in producing the 
biological effects. We must therefore take care that the formation of secondary 
rays In the healthy tissue is reduced as much as possible. Before radiation 
the, bowels should be emptied by enema, and likewise the bladder. [t is 
especially necessary to see that there are no remains of a barium contents in 
the bowels, as elements of high atomic weight such as barium produce much 
more Leta rays than others. We must take care that every metallic producer 
of secondary rays in the healthy tissues is eliminated. We should not, there- 
fore,give the patient before radiation medicaments that contain iron or any 
other metal. | 

The йве of the compressing applicator is recommended when the сго88-Йге 
method is adopted. Ву compression we first produce апата of the skin, thus 
making it slightly less susceptible to X rays. Secondly, the movable bowels 
are pressed aside by it, so that they do not interfere so much with the е me of 


‘radiation. 

It is necessary to examine the blood before and after treatment to see the 
changes that take place. Usually, after having given a large dose, we find 
diminution of the lymphocytes and at the same time a relative leucocytosis, 
changes in the time of coagulation of blood, at first diminished and then 
inereased, and changes in the number of eosinophiles, and finally, slight 


‘diminution of the red corpuscles. If the condition of the patient before 


treatment is good, it has been found that he recovers fully after three or four 
weeks, if the after treatment is correct. , In the after treatment our main 
task is to avoid all irritation to the radiated part of the body. АП radiated 
tissue has more or less lost fcr some time its power of resistanee against 
irritation, and is to be regarded as a locus minori? resitantiae. То ensure а 
good recowet of the skin we use’ only a thoroughly indifferent unguentum 
(ungent leniens molle), which is applied twice every day for some weeks. [n 
в | 
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gynecological radiation we make rectal injections of pure olive oil to protect 
the mucous membrane of the rectum. All sorts of irritation must be avoided. 
It is necessary to give the patients distinct Ins:ruerions on these points, and 
in Er angen they are supplied with these in print. 
Besides these localeprecautionary measures we must also direct our 
“attention to ‘the improvement of the general condition of the body. The 
general effect of radiation of the body is аб first а transient. X-ray sickness or 
indisposition immediately after radiation, accompaiiied by vomiting and 
headache. It is of no parti@ular significance and the patient quickly recovers 
from it. “There is also mostly a remarkable and pronounced feeling of thirst. 
It is clear that by large doses of X-ray the chemical composition of the blood 
must be altered. As I have already told you, the X rays throw out electrons 
from the atoms—the so-called secondary beta rays. By this chemical re- 
actions are initiated and the osmotic tension of the solutions in the blood is 
changed. Perhaps this may account for the feeling of thirst. Accordingly, 
immediately after radiation in Erlangen each patient get a subcutaneous in- 
jection of physiological Nacl. solution. In all cases the patient after treatment 
should remain in ђеФ Гог some days, or even weeks, in order that the patient 
might be able the more quickly to recuperate from the -permanent changes 
wrought by the X rays. Rest, good and light diet (vegetables preferable) are 
essential after treatment in the abdominal region. The stimulation of the 
latent forces in the protoplasm of the cells by means of intravenous injections 
of sterilised albuminous preparations (f.l. albusol) (protoplasm stimulation) is 
beneficial in after treatment, as also treatment by iron and arsenic. | 
Taking into consideration these briefly sketched principles, good results 
can be obtained in all kinds of malignant growths. In whatever way the 
question will be subsequently decided, as to whether operable cancers should 
be treated only by X rays or should be operated and only prophylactically 
treated by X rays, there 1s in any case по doubt that there has been made a 
great advance in the fight against this terrible enemy of mankind. Too short 
a time has elapsed to say whether this new branch of therapy will in time 
entirely replace surgery, but the results so far obtamed in eases of malignant? 
growths are at least as good as those of surgery. We must also take into 
consideration the fact that "in compiling statistics the surgeon only takes 
operable cases into consideration and excludes inoperable ones, whilst X-ray 
therapy statistics include a large number of incperable cases in which X-ray 
treatment is the only possible one. The*fact that a certain percentage of 


inoperable cases of malignant growths can be cured by X rays has made deep- 


therapy a problem that no thinking doctor of eminence in the profession can 
are specially suitable for X-ray treatment, and no more 
e made because of sarcoma. Still better are the results 
and lympho-granuloma (Hodgkin’s). In the treatment 
acterit: diseases, the results obtained are so excellent, the 
and painless, that it 15 beyond discussion. “Qperation in 
should no longer be performed, unless they affect the 
у 


overlook. Sarcoma 
amputations should 
in lympho-sarcoma 
of myomas and clin 
treatment is so safe 
the case of myomas 
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region of the bladder and subsequently cause further complications, and untess 
there are necrotic and infectious parts in it, or unless the tumour be so large 
that it threatens the*function of the bladder or rectum. і 

In the last few years, in the Gynecological Hospital in Erlangen, there has 
been introduced by Professor Wintz a means of treagng chronic inflammatory 
tumours of the adnexes. These processes are very Jengthy, andthe tubes and. 

. the ovaries resist all kinds of treatment. They are subject to recurrence by 
;reason of the monthly tongestions that take place in the female genital organs. 

By suppressing the function of the ovaries gor two to three years by a 
suitable dose of X rays to the ovaries (a little smaller than the full*castration 
dose), excellent yesults in these diseases have been obtamed. In short, other 
diseases which can be successfully treated by X rays are tubercular ‘glands, 
tuberculosis of the peritoneum, tuberculosis of the joints, especially of small 
joints. 

It would take too long to enumerate all the skin diseases that can be 
successfully treated by X rays, but in general it has been found that also here 
the use of hard penetrating rays give better results than the use of soft rays. 

Excellent results have been obtained in advanced tases of actinomycosis. 
Other suitab.e cases for treatment are glands of internal secretion, either т 
order to suppress the high hyper-function or to stimulate а liyper-function. 
Here the possibilities of exact dosage, as it is now possible, promise a great 
new therapeutic area. In the treatment of Dasedow's disease, for instance, 
two-thirds of U.S. dose to the thyroids and the thymus give сво um results 
as fegards almost all the typical symptoms. 

This short view shows that X rays have conquered a dominant position in . 
therapy, and that in consequence of the exactitude of application that is now 

“possible. The time of arbitrary treatment, just as experimenting with a 
medicament whose quality and quantity one could not ascertain, are over. 





DR. SEEMANN’S X-RAY SPEGTROGRAPH. 


Wings the problem of X-ray dosage has been to some extent solved by the 
discovery and perfecting of the dosimeter with the ionisation chamber, the 
knowledge of the qualitative contbination of the rays applied with or ми и 
filter still leaves much to be desired. Until recently, it was impossible to 
obtain anything like an exact and reliable measurement of the hardness of the 
whole of the components contained in a filtered or unfiltered irradiation and of 
their relative reciprocal intensity. But until every X-ray expert knows the 
degree of hardness possessed by the irradiation components used by him, or 
can physically express what wave-length interval surrounds the spectrum of 
the irradigge#mn, по uniform and complete reply can be given to the burning 
question, whether the biological effect of X rays of different hardnesses is 
e 


: ments with regard t 
















374 "ARCHIVES OF RADIOLOGY AND ELECTROTHERAPY 


a similar dose and similar total intensity. And especially 
components producible at the present time exercise a 
e action on certain manifestations of а disease. 

memorial volume of Strahéentherapie, X, pp. 1064-1110, 
Seemann, in 1920, proved by practical demonstration the 


exactly the same wit] 
whether the hardes 
specifically favourab 
In the Krónig 

1920, Kiipferle and 
на Повеља с nprthensive value of X- -ray spectroscopy for X-ray treat- 
ment as well as for c iagnostic purposes. But it is only to-day that a model of , 
an X-ray spectrograph can be placed on the market which fulfils the require. 
simpligity in manipulation and certainty of result. 

Iti is due to " unrecor iun works of ен. since 1914, that cai Lived 


бу th; shard rays, bd cause it quin. give a yore й жа Aie зы 
faulty, ‘spectrum of them. He succeeded in evolving a new spectroscopic 
methed in 1917, in which he completely mastered the disturbing phenomena 
formed by the elements grouped around the spectrograph. He called it the 
Сатега Perforation Method. 

GENERAL DESCRIPTION OF THE SPECTROSCOPE. 

This is the principle on which treatment with the spectrograph is carried 
out, as is indicated in Figs. 1 and 2. A and D form the camera, which is 
turned backwards and forwards around the axis D by the slockwor k situated 
at C. The rock crystal, about 8 em. in length, which serves as an analysator, 
is enclosed hermetically at E. Only very ранее pieces of this material, 
which іп itself is not rare, with very few splits, serve for the requireménts 
necessary for the production of an exact spectrum through almost mathe- 
matically exact localisation of their atomic strata. Other crystals cannot ђе, 
considered at all, owing to their distinctly slighter reflection capacity, or 
because the spectra they provide are too small, as, for éxample, calcarebus spar, 
gypstm, mica, quartz, sugar. 

As the applicability of the pieces of rock crystal ean only be discovered by 
testing them in the spectrograph, and only by means of its radiation, which 
should analyse them, the few pieces found in a large stock are of great value,’ 
far exceeding that of the rest of the apparatus under consideration. 

Fig. 1 shows schematically how to set up the spectrograph and to pqint 
direccly to the combustion spot by means of the sight apparatus Vv and Ww 
Not only with this adjustment, but also when the exposures are being made, 
thé tubes may with advantage be placed in their protection box on the stand. 
The head E may be brought immediately up to the wall of the tubes, if not - 
working at extreme high tension. The box H in its driving slit is shown in 
Fig. 2. 
APPLICATION OF THE SPECTROGRAPH. 

As in optics and optical technique, only the photographic fixation of a 
spectrum, a spectrogram, can give a clear piciure of documentary value of iba 


* Н. Seemann.  PAysikal. Zeitschr. XV, pp. 794-797, 1914: XVIII, pp. 242-249, 19/9 инет der 
Physik, XLIX, pp. 470-480, 1918 : LI, pp. 391-412, 1917; LIII, pp. 461-491, 1918. 
ч ` 
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quality of the rays and the relative quantity of the radiation components. ће 
subjective observation of an X-ray spectrum does not come into consideratidn 
for exact spectroscopy, for, reasons to be found in the peculiarity of ihe 
production of the X-ray spectrum. 

With the Seemann spectrograph one is enabled to read off the length of TM 


є 
waves (degree of hardness) on a scale with the naked eye,» without" any, 
„calculating manipulation (see Figs. 4). The medical man, therefore, who is 


performing the spectroscopy with the aid of the apparatus, can immediately 
give the number of components contained in the пурге or less filtered radiation 
used by him, «ind above all, which of them are the hardest. . | 

This boundary component or boundary length of wave 1s the one sure 
measurement for the working voltage of the tubes. The determination-of the 
length of their waves enables one to obtain complete control of the current 
conduction of the instruments given by the manufacturer. Moreover, it is 
possible to estimate adequately with the naked eye the intensity (quantity) of 
the hardest components 1n comparison with the softest, in order to arrive at a 
conclusion with regard to the constancy of the working of the voltage during 
each individual current impulse, or respectively over «ће more or less near 
approach to the ideal working condition with high tension direct current. 

Particularly simple and ingenious contrivances, so-called bisecting dia- 
phragms (Fig. 2, G and F), make it possible to bring side by side two different 
spettra on the same plate, so that they can immediately be compared with each 
other. If, for example, one has to do with the rays generated by two different 
tubes with the same working current, or to compare the same tubes with 
different working currents, or with different instruments, then one following 
the other, one exposure of each would be made on the same plate, without the 
Бох Н being drawn out or changed. Only the bisecting diaphragm in front of 
the box is turned round. - 

In a similar way, with the help of the diaphragm Є, the action of two 
different filters can be examined on one and the same spectrum, but. with only 
one exposure. "There is also space in the camera for very thick filters, for 
example of fluids and powders, so that the factors of dispersion of such light 
materials can also be examined for the different component parts. 

The spectrograph is not only suitable for measuring the rays necessary for 
tredtment, its measuring capacity also embraces the harder half of the spectrum 
of diagnostic irradiation, which part plays an important, most disturbing rôle in 
the irradiation of thicker portions ef the body. з 

The box Н can be filled with plates or films with or without intensifying 
screens. А comparison of the intensifying action of two different screens can be 
undertaken similarly as with the filters, so that the difference of the intensity 
of the different irradiation compcnents can be made visible side by side on the 
same photographie plate with a single exposure. 

The exposure times, which with the old Bragg gpectrographs required many 
hours,-indegg days, are now reduced to minutes. When working with tubes 
with 2 milliamperes and 160 kilovolts, with intensifying screen, they require 
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20 minutes ; with 8 milliamperes the corresponding time is 5 minutes, with- 
out intensifymg screen 60 and 15 minutes respectively. This only applits, 
however, to specially sengitive X-ray plates, especially as regards the times 
given for exposures without intensifying screen. Doubly fused plates.or 
Schleussner’s new neo-plates are specially recommended, if they can be 


. 


developed for а long time with glycerine developer., А із 


: SPECIMEN SPECTROGRAPH. 


Fig. 3 shows a typical unfiltered spectrum exposure, which лав taken 
without intensifying-screen. The clear lines on the left are the representations 
of the spontaneous radiation of the anticathode metal. The group of dines on 
the right are those of the second disposition (repetitions). The grey ribbon- 
like underground of the lines is the continuous X-ray spectrum, in which at 1 
a weak deposit is recognisable parallel to the lines. It comes from the barium 
holder of the tube glass. It is the so-called barium absorption boundary. А 
similar edge is visible at 2, but reversed with its darker side directed towards 
zhe right. It is the silver absorption edge of the bromide of silver of the 
photographic stratum. 

Fig. 4 represents a spectrum of a Coolidge tube, taken with two filters side 
by side and one above the other respectively. At the upper horizontal half of 
thè 1°2 mm. thick copper filter, only the region of the continuous spectrum left 
of the two Wolfram spectral lines has remained over, while that of the under 
half of the plate covered with a 172 mm. thick copper filter, only a!considerable 
part of the spectrum to the right of the two lines has remained over. The last 
radiation contains, therefore, considerably more weaker components. 

Fig. 5 shows the same exposure with scale copied on to it, on which the two 
sharp deuble lines ate indicated at the spectral place of the Wolfram spectral 
lines, to serve as cover marks with the spectral lines of the spectrum and во 
guarantee the correct position of the scale on the spectrograph. It can be seen 
at once that the hardest component of the continuous spectrum lies at about 
* 011 Angstróm units, the weakest components of the lower spectrum about at 

0°35 A. From the first-mentioned number it is possible to calculate for all 
cases the maximum voltage (peak voltage) which is at the moment on the tube. 
This is done by dividing in all cases into the same number, namely, 12,300, for 
instance, 12,300 + 0711 = 111,318 volts, or approximately 112 kilovolts. 
Fig. 6 gives again two different spectra taken one after the other. The 
. upper half starts from a tube with tantalum-antieathode, the lower from a 
platinum anticathode. The different positions of the spectral line of the tantalum 
and the platinum respectively, Ze. the different lengths of the waves, is 
characteristic of these metals. Although both tubes are worked with exactly 
similarly constructed transformers and the same working current, the spectra 
show very marked differences, not only in hardNess, but also in intensity in 
favour of je tantalum, a fact hitherto unexplained, but Very important from 
the technical point of view. 
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те ол is naturally lost. 
hardest components 


This applies: above all to the recognition of the 
and to the edges of the apsorptfon band. Thus, for 


example, on the original plate of Figs. + and 5-it is clearly visible that the 







hardest components 
er № kilovolts. 


~ 


For the scienti 


( 


ie between 0:09 and 01 А. 


The working current, there- 


measurement of the intensifying distribution of the 


individual components, a simple estimation of the blackness of the different, 


* spectral regions with the nated eye no longer su‘tices. 


Accurate ex aminations 


of this description must be undertaken with the help of a microphotometer, o 


„better still, be carried out by experts at a phy sical institute. 
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Results of the Treatment of Climateric 
Hemorrhages by Radium Therapy in the 
Radium Clinic, Stockholm— James HEYMAN, 
Stockholm (Acta Radiologica, Vol. I, Fasc. 4, 
рр. 470-474).—From 1916 to 1921 there 
have been forty-nine cases of non-complicated 
climateric hemorrhages treated at the Radium 
Institute in Stockholm, Sweden. These cases 
were subsequently followed. All of them were 
treated by radium. A single treatment in 
forty-one cases, of which thirty 
trauterine and eleven vaginal; 
two treatments, and in one case tliree treat- 
ments, 

Result: Amenorrhea in thirty-two cases, 
oligomenorrhea in sixteen cases, One case 
was unsuccessful, 


were in- 
in seven cases 


On the Question of the Distribution of 
Intensity of the Gamma Rays of Radio-active 
Substances within an 
Отто А. Grasser, Frank 
Radiologica, Vol. . 475-479). 
etween the 


NOTES AND ABSTRACTS. 


is laid er the presence of а considetable 
additional dose of scattered radiation in the 


absorbing medium by the hard gamma radia- . 


tion, and the importance of proving this by 3 
faultless method of measurement. Mention is 
once again made of the peculiar shape of the 
surfaces of equal intensity (isodeses) as im- 
portant for praetical use, and it is suggested 
that a uniform term should be adopted for 


these surfaces. . 


On a Device for the Diaphragming of the 
Secondary Radiation during  Roentgen 
Diagnosis — Аке AkERLUND, Stockholm (Мега 
I, Fasc. 4, pp. 480-486). 
—After an account of the various contrivances 
designed by Bucky, Lotzin and Potter for the 


Radiologica, Мої. 


diaphragming of the secondary rays in the. 


roentgen diagnosis, the author describes a new 
model of a movable secondary diaphragm 
which has yielded extremely promising results. 
This diapiragm has the shape of a rotating, 
flat, cireular plate of transparent material, on 
which a number of close-set, spiral leaden 
strips are applied parallel to*wggh other and 
centred exactly 


7 v 


in the centre of movement, 


у 


` e 
and which are at the same time adjusted in the 
plane of the primary ray, so that they con- 
verge towards the tube focus. 
. 

Treatment of Uterine Myomáta, — J. 
Récamier (La Gynécologie, December, 1922, 
р. 714) surveys the treatment of uterine 
myomata during the last fifty years, and dis- 
cusses the present-day indications for surgical, 
X-ray, and radium treatment. Radium or 
X-ray therapy in expert hands is without 
danger and usually efficacious in cases of un- 
complicated myoma, but has 
that (1) the curative action is 
result, and at the price, of a sterilisation of 
the ovaries; (2) not all myomata сап be 
diagnosed in the unopened abdomen, and to 
irradiate a supposed myoma, which is in reality 
an ovarian сузбогла or an inflammatory adnexal 
condition, may cause grave and even fatal 
complications. Surgical treatment, which 
permits of exact diagnosis and of carefully 
planned conservative measures with regard to 
the genital functions, is nevertheless fraught 
with a mortality of approximately 6 per cent. 
(hysterectomy) or 8 per cent. (myomectomy). 
In assigning the various classes of myomata to 
radiological or to treatment, 
Hécamier lays down the following general 
rules: Radiotherapy is called for, provided the 
“diagnosis be not doubtful, in small or medium- 
sized tumours, in the diffusely fibromatous 
bleeding uteri of zhe menopäuse, and in patients 
whose general condition of health contraindi- 
cates surgical operation, Myomata unsuitable 
for radiotherapeutie measures are those which 
are large, high and subperitoneal, low and 
"ntraligamentary, degenerated, suppurating, 


the drawbacks 
obtained as the 


operative 


submucous, and enucleable per vaginam : also 
those requiring intervention during pregnancy. 
AceÜrding to the author, about one-third of 
myomata require operation; two-thirds may 


be left to X-ray or radium treatment. Не 
believes that subtotal hysterectomy (е 


-mucosa of the cervical stump being excised) 
is the operation of choice in the majority of 
women over forty years of age having sub- 
peritoneal or interstitial myomata. Myo- 
mectomy is most suitable for women wao are 
not yet thirty-five, having myomata which are 
iew and subserous, and 
adnexa; even JM а young woman, however, it 
is better to do subtotal hysterectomy than to 


r 


possessing healthy 
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leave а “loque utérine” after multiple 
myomectomy, “ 

Radium Treatments of Keloids.—E. М. 
DarnawpD (Surg. Gynec. and Obst., January, 
1923, р. 63)—Daland reports forty-eight 


cases of keloidgreated by radium. ‘Ten of 


the forty-eightgcases are still ег treatment. * 


Of the others, twenty-six have had a complete 
Three patients 
ceased treatment before a sufficient number ої 
applications had been made. Two patients 
developed new keloids near the old ones. 
Every case treated was benefited. The first 
evidence of relief was the developmgnt of a 
certain amount of anesthesia in the lesion. 


destruetion of their lesions. 


Later there was a disappearance of the itching 
sensation. Finally, there was a softening of 
the sear. 

Daland thinks that it is probable that every 
keloid can be destroyed by radium if a 
is ‘used. Не 
silver filtration (1 millimeter) should be used 


sufficient dose considers that 
in keloids of recent origin, in children, in 
people of dark complexion, and in exposed 
areas such as the face. The dosage should be 
from 30 to 60 millicurie hours, according to 
the age of the patients. 

Practically unfiltered tubes should be used 
on all other keloids. The dosage should be 
from 15 to 30 millieurie hours per tube. It 
should be explained to the patient that ulcer- 
ation will result from this type of treatment. 

There that the 
destructive doses damage the tissues so that 


і5 no evidence to show 


the lesions recur. "There is no lessening of 
the tendeney of an individual to develop. 
keloids. C. P. G. W. 


Divertieula of the Bladder in Children.— 
А. Hyman (Surg. Gynec, and Obst., January, 
1923, p. 27).—Hyman reports three inter- 
esting cases of diverticula of the bladder in 
children, and he is of the opinion that yn- 
doubtedly there wil be an increase in the 
number of cases reported as soon as cyst- 
oscopy in children becomes more of a routine 
procedure. 

Vesieal divertieula are rare findings in 
children, not more than thirty being found in 
а review of wer 660 cases. 

Diagnosis of this 
should present no dififilties. 
should be placed on ‘the history. 


in children 
Little value 
Physical 


condition 


380 
le 

‘examination of the abdomen is of considerable 
importance. A chronically distended bladder, 
especially if asymmetrical in outline, should 
i c The 
cystoscope and а skiagram taken after filling 
the bladder with an opaque Шиа are absolutely 


make one suspicious of a diverticulum, 


d ar essential in making a correct с agnosis. Of the 


two, the skiagram will be found more valuable. 
No evidence of obstruction, either vesical or 
-urethral, were found in the three cases 


ported by Hyman. 


re- 
All three diverticula were 
in immediate proximity to the ureter; in one, 
the ureter opened into the sac, and as a result 
the ureters were compressed to such a degree 
аз фо" cause obliteration of the lumen, with 
resultant dilatation. Division of the ureter 
with reimplantation was performed in all three 
cases, with recovery in each case. 


і | C. P, б. W. 


Cystography in Prostatism,— -РІвохріхі 
(Riv. 15th, 1923, p. 1) 
directs attention to the diagnostic value of 
cystography in prostatic cases. The bladder 
is filled with a 2 to 5 per cent. solution of 
potassium iodide or 5 to 15 per cent. solution 
of sod:um bromide,and the X-ray tube directed 
strictly 
noted: (1) the generic form of the vesical 
shadow ; (2) the small irregularities of the 
margin of the shadow; (3) the lower edge of 
the shadow is above the pubic symphysis line. 
Of these three facts the 
important. Whenever this lower line is above 
the pubic line it is safe to say that prostatic 
adenoma exists. The cause of the elevation is 
the raising of the floor of the bladder. 
prostatic adenomata of periurethral localisa- 
tion do not raise the base of the bladder, and 
in such eases this clear intersticeisnot present, 


Овреф., January 


vertically. Three points are to be 


third is the most 


Some 


and other means of diagnosis may be necessary 
—for example, cystoscopy. Cystography is 
particularly useful when the passing of an 
efidoscope is difficult or dangerous, and when 
there is great vesical 
Several 
which illustrate the author’s statements. 


| (BM) 


irritability or severe 


hemasuria. cystograms are given, 


X-ray and Radium Treatment of Enlarged 
Tonsi:s. > Ховтев (Paris møl, February 
3rd,1925, р. 109) Étates that X- ray treatment 
of enlarged tonsils* was first introduced by 
Regaud and himself in 1913, and has since been 
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used by Cécikas of Athens in 1919, and later by 
Murphy, Witherbee, and others. Some forms 
of enlargement of the tonsils are more suitable 
than others for this method of treatment. 


-Moure distinguishes two forms of tensillar 


hypertrophy—true hypertrophy and lacunar 
In the former all the anatomical 
elements of the tonsil are more or less enlarged 


hypertrophy. 


come distended by the products of secretion 
and give rise to a pseudo-hypertrophy. In 
true hypertrophy the soft form is most frequent 
in children and the hard form most frequent 
in adults. The best results from X-ray treat- 
ment arc obtained in the soft form, 
the child and the adolescent. 


form the treatment produces only slight im- 


In the lacunar 


provement. 
the benetit 
very slight, owing to the abundance of sclerotic 


In the hard forms of hypertrophy 
obtained by X-ray treatment is 
tissue. in suitable cases the immediate results 
are manifested about а fortnight after the first 
sitting, and consist in a marked and pro- 
gressive diminution in size of the tonsils, 
and a change in their colour from br ight red 
to a pale pink, while the surface, which was 
The 
functional symptoms also diminish inintensity ; 
the 
ceases, phonation becomes more distinct, pain 


previously granular, becomes smooth: 


respiration improves, snoring in sleep 


in swallowing disappears, and the geneegl 
health improves. In Nogier’s cases this im- 
provement was maintained for several years. 
The advantages of X-ray treatment over other 
methods, according to the author, are that it 
is simple and painless and does not expose the 
patient 5o the risks of hemorrhage or in- 
fection. (В. M.J.) ° 

F. H. Миллам5 (Paris méd., February 
3rd, 1923, p. 110) states that the rationale of 
radium treatment consists in the fact that the 
lymphoic tissue of which the tonsils are com- 
posed is particularly susceptible to the action 
of radium, and that diseased tonsillar tissue is 
eyen less resistant than the same tissue in the 


normal state. Radium, however, cannot be 
expected to have any action on fibrous tissue 
Williams has treated 101 
cases, aged from five to sixty years, which he 
classifies as follows: 


inflammation, 44 cases; 


or suppuration. 


tonsillitis (5 acute, 


enl wa torfsils with 


various complications, such as rheumatism, 


% 


31 chronic), 33 cases; 


both in, 


enlarged tonsils N ithout, 


1 ~ 4 
while in she latter the crypts and follicles be- 


cardiac disease, and nephritis, 14 cases. In 
all but three of the cases of simple enlarge- 
ment, and in all but twà of the tonsillitis 
cases, the tonsils were considerably reduced in 
size аѕ the resuls of treatment. 
radium is not without danger, and should only 
be carried out by, an expert. 


The use of 


Radium is 


NG stated to be more suitable than X rays for 


enlarged tonsils, because 16 iseeasier to deter- 
mine the exact dose, and because the radiations 
arə applied to the tonsils by the moutk and 
arə almost entirely absorbed by the tonsils 
themselves, whereas X rays, which are applied 
externally, are in great part absorbed by the 
inzervening tissue, especially the parotid. 
(ВИ. 


Skin Cancer following Exposure to 
Radium.—W. J. Масхеп, and С. W. Уиллз 
(Journ. Amer. Med. Assoc., Feb. 17th, 1923, 
р. 466) report an interesting case of skin 
cancer, following exposure to radium, which 
ctcurred medical practitioner 
forty-six. This patient worked with X rays 
his practice from 1905 to 1917, but not 
since ; Пе was fully cognisant of the danger of 
X-ray burns and precautionsfor self-protection 
were tarefully employed. From 1912 to June, 
1920, however, ne handled radium without 


in a aged 


ту precautions for self-protection ; he used 
iin small amounts up to 1915, but in quite 
s from 1915, to* 1920, 290 to 
365 mg. Jn individual tubes being taken 
between the geht thumb and forefinger almost 
every day. 
ascribed to the exposure to radium, began to 
pe observed late in 1918, and since early in 
1920 the skin changes required constant care. 


large amou 


Various changes, which might be 


In September, 1922, a fissure on the ball of 
the gight ато underwent a peculiar and 
extremely painful alteration in character, and 
did not improve under various “treatments. 
The central portion of the lesion was excised, 
and on microscopical examination was found 
‘to be a disintegrating squamous-cellec car- 
cinoma, extending beyond the limits of the 
specimen examined. Immediate amputation 
о? the thumb was advised, and this was carried 
oat оте following day. "The condition was 
~ then found, on further examination, to be a 
the distal 
phalanx of tle ће thumb, extending to the 


squamous - celled carcinoma of 


base of the phalanx ; there were hyperkeratosis 
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and parakeratosis of the cutaneous epithelium. 
The authors admit that the earlier work of tht 
patient with X rays throws some littlé doubt 
on the causal relation of the radium. On the 
evidence, however, they are strongly inclined 
to the opinion ghat radium may, when, ex- 


ә à 


posure has beergsuflicient, give*rise to changes 
in the skin predisposing to development of 
malignant new growth, and that the radium 
had precisely, this effect in the case reported, ` 
(В.М...) * 


The Value of Perirenal Inflation.—M. 
Cuvassu (Bull, et Лет. Chir. de Parit, Feb., 
6th, 1923, p. 189) gives the results of over 
а year’s experience of perirenzl inilation. The 
technique of the operation is simple, but the 
results are often unsatisfactory, as there are 
a number of spaces round the kidneg which 
may become injected instead of the perirenal 
tissue. "These include the peritoneum, pleura, 
or mediastinum, which may rarely be injected, 
or more commonly аспа planes, of the 
psoas muscle in particular; where this muscle 
is thick the point of the needle 
arrested in its sheath and the gas be injected 
among the muscle fibres, or sometimes it may 
result in the injection entering the central 
ligament of the diaphragm and thence passing 
to the chest or downwards into the abdomen. 


may be 


The author’s procedure differs from that of 
Carelli in that he makes the injection at the 
point where the kidney approaches nearest to 
the skin; this point les at the upper point of 
the line which divides the musclegof the back 
from taose of the abdomen over the apex of 
Petit's triangle. He employs the trocar used 
to produce artificial pneumothorax ; evenso, it 
is impossible to be sure the injection will pro- 
ceed satisfactorily, and 16 may merely enter in 


When the 


kidney can be shown surrounded by the gas 


the pararenal layer. successful 
and separated from neighbouring structures, 
When the injection does not spread equally 
arounc the kidney, it may be due to peri- 
nephritis or to the gas collecting in pockets, 


and this leads tg mistakes in diagnosis. ‘The 
author concludes that at present no technique 
so far designed will give constant results. The 


better than an 


image obtain&d by this method is often difticult 
of interpretation and Jj 


ordinary radiogram ; it sometimes be 


used with advantage in cases of tumours of the 


may 


.nore 


n tried without success. 


(BMS) 


• X-ray Prints: A Suggestion.—A. Р. 
BERTWISTLE (Brit. Jour. Surg., Vol. X, No. 
39, p. 35T).—Bertw istle has Wevised a method 


thethads have bé 


w hereby he has defined the оц ле of the soft 


parts in such a way as to reilier skiagrams 
realistic, Whilst skin quite 
clearly on the negative, it does ndt do so on a 
print, though. occasionally the apparent soft 
parts are represented by structures deep to 
the deep fascia. Bertwistle took a series of 
negatives, meee a point outlined the skin. 
The backgrounc was subsequently filled in with 
Indiar ink. The prints illustrating this 
method in the British Journal of Surgery are 
excellent and should be very useful for text- 
book il rations. С. Р. Є. W- 


*shows 


The — Effect of X rays of Different 
Wave-Lengths.—In Strahlentherapie, Vol. 
XIV, page 558, there is an interesting com- 
munication by Professor Martius, of Bonn, 
on this subject. 

Kronig and Friedrich came to the conclusion, 
after many experiments, 
difference in the biological effects between 
the.X rays of the various wave-lengths which 
are used at present. Holthusen proved later 
on that the ionising effect of hard rays could 
not attain its maximnm in the small ionising 
chamber used by Friedrich, and that with an 
ionisinz chamber of larger size the effect on 
the air and œhe biological effect do not ran 
parallel, th as the 
X rays become harder. 

He used for comparison the ionising effeet, 
but for us it is important to know, what is 
the biological effect of rays of different length 
when similar quantities have been absorbed ? 
This question can be answered only when the 
rfatfon between the quantity ої 
X-ray energy and the amount of ionisatien 


that there is но 


latter becoming smaller 


absorbed 


which -6 produces is known. 
of the ionising effects alone are of no value 
when we know that differemt wave-lengths 
produce different degrees of ignisation, but 
do not know what the variation 19 

The experime of Grebe have thrown 
light on this queWon. He measured the 
increas? of temperature due to the absorption 
of X rays, and proved that a certain quantity 


The comparisen 
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"loin where*the (он is obscure and other | of absorbed soft rays has а much greater 


lonising effect on the air than а similar 
quantity of absorbed hard rays; in other 
words, ta produce the same degree of ionisation 
a greater quantity of hard rays must be 
absorbed than of soft ones. 

It thus becomes possible.to find the relation 
between absorbed energy and biological effect. 

A small ionising chamber, as described ћу 
Friedrich, was calibrated biologically, and it 
was found that, 
indications of this chamber, similar quantities 
of X rays of different -wave-length produce 
similar effects on the skin and on the seeds of 
beans for absorption coefficients greater than 
р = 97162 in water. 

Having found this, we have only to examine 
the biological effect of the radiations which 
had been investigated by Grebe. The two 
wave-lengths which were employed were 0:325 
A.U. and 0:56 A.U., and the following values 
were found :— 


when compared with the 


0:325 and 0:56 A.U. 


For wave-lengths of. 


Intensity. Е s.d уз. | 
Quantity absorbed to „ 
produce equal ion- й 

ising effects e 34 „1 


Quantity absorbed to 
produce equal bio- 
logical effects 2^ 29 jy d З 

In other words, when similar intensities oF 

X rays of different wave-length P 

the i ionising effect of hard rays is smaller, and 
the biological effect is smaller Still than that 
of softer rays. To produce the same biological 
effect, 3-9 times more of the hard rays have 
to be absorbed than of the soft ones, ог, whens 


шы available, 


similar quantities have been absorbed, rays 
with a wave-length ої 0:56 have, biologically, 
3:9 times as great an effect as rays with a 
waye-length of 0:325. | 

The question, what produces the biological 


effect? is not yet solved. It is a trans- 


A 


formation of energy, which becomes smaller, 


as the decreases. And the 
further question, is there, in addition to this 
difference in quantity, also a difference in 
quality? may hard rays, in spite of their 
better 


wave-length 


small quantitative effect, produce 


results? can be decided 
observations. 
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which are being made in this direction will be 
W. Е. CHALL. 


only by 
The results «Ё experiments 


«published later OD 
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- ARCHIVES OF RAPIOLO@Y AND ELECTROTHERARY 


'Osteitis with Multiple Cysts and its 
JEtiology.—N. Voornorve, Amsterdam (Acta 
Radiologica, Vol, II, Fase. 1, pp. 40-56).—А 
description of а tase of ostitis „multiplex 
eystica. 

A critique of cases published up till now. 

The tubercular, nature of the disease is not 
yet proved. 

„ Anew support in favour*ef its tubercular 
- origin. . 

-The attention is drawn to the existence of а 
spinal affection in а typical case ; thé lesions 
ате especially. found in those nerveecentres 
which are related to the parts affected by the 
ostitis. і 

The hypothesis is advanced that not enly а 
tubereular infection is necessary for the 
development of an ostitis multiplex cystica, 
but also an alteration in the trophical centres 
of the fingers and toes. 

The alterations in the spinal vessels, de- 
scribed by Achard and others, are perhzps in 
some cases of tubercular origin. 


Studies on the Influence of the Roentgen 
and Radium Rays on Phagocytosis.— Ахкі, 
ХУ вату АХ, Stockholm (Acta Radiologica. Vol. 
П, Н.1, pp. 57-69).—By means of a somewhat 
modified form of Wright’s method for opsonie 

` determinations, the author has carried out in- 
vestigation} upon the questiom as to whether 
the егар іс roentgen and* radium irradia- 
tions have any appreciable influence eff the 
4 phagocytic добою of the leucocytes. On 
these occasions the phagocytosis has been ex- 

amined before and after treatment, first. in 
"patients with uterine eancer, which in most of 

the cases has been treated exclusively by 

| radium ; secondly, in several cases of bidra- 
\ deifftis that have been roentgen treated : like- 
wise also in one case of post-operative 

>. prophylactic roentgen treatment. Tnall these 
cases the radiological treatment has been 

- shown to have a more or less marked stimu- 

This is of 
special interest concerning cases with hidra- 
jenitis, as we hereby seem to obtain a con- 
cribution to the explanation of the beneficial 


lating effect on the phagocytosis. 


~ —tluence of the roentgen rays on inflammatory 
processes, 


Р ~ 
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А Ресшіаг Kidney-Sto азер- С. R ESCK, 
Stockholm (Acta Radiologiga, Vol. пи Fasc. 
1, pp. 31-37).—The author relates afcase of 
nephrolithiasis on the right side, with about a 
hundred facetted concretion shadows of equal 





Fic. 1. 
General view of the right kidney region. 
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"ud 
Fia 2. 
Right lateral position. 
size and of typical gall-stone appearance, the 
diagnosis of which case could: only be deter- 
mined by radjographing the patient in yarious 
lateral posito з, whereby a fine picture ofthe 
dilated kidney pelvis J obtained. Pyelo- 


graphy was contraindica 
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- | PUBLICATIONS “RECEIVED. dournals^-continued. 
о é Books. ` Journal» de Médecine de Bordeaux, 
May 10th, 1923. * 





Stomatologie, 
: А, Maloine 


'De [Emploi des Rayons X 


"ву Dr. W. Dcroyorns. (Par Journal de um de Lyon, May Sth, 


1923. 


et Fils.) Р 
Journals. 4 А рег de Radiologie ‘et Ф Elettrologie, A, 
Е April, 1923. .. t м 
hin 2 Medicale, рей, 192 Ae 
у. $ "Arc ives a? bis etricité Medicale, April, 1923, Duriat Satis May, 1923, > 


pet de "лани et de Pharmacie 


wpe s zentralblatt-fiir diè Gesamte Innere ` 
Militaires, October, November, December, Kongresszentralblatt:für di 


3 923. : i Medizin ‘und Ihre Grenzgebiete, н зеһ; 
| al Н Мау Ttke | 14th, 21st, 1923: 
Archivio Паћато di Chirur gia, April, 1924, Менга. Tournal of Australia, Marth ma 
* British - Јо of Dermatology and 24th, 3lst;*--pril Tth, 1923. 
Syphilis, May, 1923. Medical. Science, June, 1928. 
Bulletin of the Johns Hopkins Hospital, New York Medical Journal, May 2nd, 16th, 
x May, 19 1923. 
< " Bult’ ss f£» Dd de T eoe de New York State Journal of Medicine, 
adiolagie Medicale de pos г, April, > May, 1923. i | 
Bulletin Officiel. de la Société Francaise Norsk Magazin for | Legevidenskaben, 
«Р Electrotherapie, April, 1923. April, 1923, ` | k 
"> 4 La Chirurgia degli Organi di Movimento, П Policlinico, April 15th ; May 1st, 1923. 
x. April, 1923. La Rad:ologia Medica, April, May, 1923, 
Health, May, 1923. | La Revee de Stomatologie, April, 1928: 
Hospitalstidende, March 28th; April 4th, Strahlentherapie, Band XV, Heft і, 2; " 
‘`e 11th, 18th, 25th; May 2nd, 9th, 1923. Band XIV, Heft 4, 1923. ne 
The International Journal of Orthodontia, Surgery, Gynecology, and * Obstetrics, 
Oral Surgery aad Radiography, April, 1923. May, 1923. к Ре 
The Journal of Laryngology and Otology, Ugeskrift for Leger, April 26th, 1923, Ре 
June, 1923. Urelogie and Cutaneous Review, May, 1823. 
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